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=■= substituted heterocyclic group, or optionally substituted cycloalkyl). These compounds are useful in the treatment for CCR3-related 
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m m 

«A. 71/M-tt»jH, 7W;^-ttJSJK^ % 7Mi-tt&m 

*T"fe, *JRtt«a3&^IBfrtfc«fflr*»K3»4?©^ffittlHja© 

fcHS n, «£±&©tt«£aiSj§ttteai|* D SI Ljg £ * pJ^tt©«tt£j§T& 5 
(Pharmacol. Rev. 50 (4): 515-596, 1998) . 

SEffi. #fti8ifeRCXjs3g*3i3aE«©i!l^ffl*#5Ct^6*lTViS (Am. 

J. Med. 98 (2): 196-208, 1995) . 

©ttffilCHU CCfr^Jfr-f >S^#:©1t^-r 7T&3CCra#SM&&#.l£llfcL 
T Iri § (J. Clin. Invest. 99 (2): 178-184, 1997> J. Exp. Med. 190 (2): 267-280, 1999. J. Clin. 
Invest. 100 (5): 1137-1143, 1997. Science 277 (5334): 2005-2007, 1997, Pharmacol. Rev. 
52 (1): 145-176,2000). COUttCn6ff»3»<|F©*3SEtt*|fiK:BJR»fc#«Eb, 

4" ttiSttf b#K#©««l i 6 ft, CCR3© V # > K T? & -5 xtf* * -» 
(eotaxin), X^-^^v>-2S^MCP-4^^^iiJDtTVi§ £ £#$3J£>ftTV>3 (J. 
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Immunol. 163 (3): 1545-1551, 1999) . *&, 1SttH0U ^5PM#«»&l^i 
ff £ «CCR3Htt %mmm%A fc&^&lZmQ L W £ (Arthritis Rheum. 44 (5): 
1022-1032, 2001) o lot, CCR3feirCgiJte, IiJ*K«^'1f ttllsp'J ^T?©?^ 

HIV«CCR3^^LT,WF»g(c:ilA-r-5r(h^De>nT^D, CCR3<hU# 

>HT'$.^^;w & £SiR 65 £ »JT £ i t \z x D mv«^ © ^ -f 

^^^^15SX«^T'#^>pJ^^^2) (Cell 85(7): 1135-1148, 1996) . Hfc, CCR3 

M%.^\Z%>^XCCR3\$WMfcW}% §UTl^ (Nature 385 (6617): 645-649, 1997) „ 
CCR3*£^14£tt-&fc£^<i:UT, ^>x>^#:(WO98/04554), 

tf^U v>X«k°nUv>I^S#:(EP-903349, WO00/29377> WO00/31032, 
WO00/31033> WO00/35449, WO00/3545K WO00/35452^ WO00/35453> WO00/35454^ 
WO00/35876, WO00/35877)rt^££nTV>& e L^L/ft^'S, £> ©ft-g^te. 
MH*^BJ^^^f^U^Mi:bT#1--5.1«3g±©^ (IPt3, tSfn^TS 

i@©3!^£>&3yS >I5§¥WCCR3^^^WT^>^<!:^ ^ffl^©®^^ 

0 £ *) ^©^Ml?fe^WO01/10439^S.^WO01/14333-^^(CM^:$ tlT 

BP£, WO01/10439^$gfC«, TfEfc^Wif^nTUSo 

R 4 O ,(CH 2 ) R 1 

R 6 -G-(CH 2)q -t (CH 2)p -lLN-(CH 2)n -< ^-(CH 2 H 2 

R (° H 2)m R 

(5$cK j&r>*kte0-2, mte2-4, n> pR^qteO-K RH^x^JH, R 2 £tfR 4 teH^ 
G&-NR 7 -CCK -CO-NR 7 -, -NR 7 -S0 2 -3Z.ta-S0 2 -NR 7 -#£, R 7 teR 5 £ V>o b J; fCft-p 

wooi/i4333^^g(c Tmit&wm^ £ nr n § 0 
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R 1 -(Q)-(CR 2 R 3 )-T-( V 

X 3 -X 4 



N-Z-R 



R 6 W\u<y>m-?:MWkZtiT^Th£^TV-)im, ZteCH 2 #, X 1 , X 2 , 

X 3 X.ZtX 4 \tCK 2 XfoCHR n m (R 12 «C 2 . 3 7;U^rl/>^) Tte-CO-NR ,0 -XH 
-NR n -CO-NR 10 -^% n«0-6 (^L<«, (CR 2 R 3 ) n £ LTC M 7;^^Tg^£tlW 
Xh^C 3 .r>^^7JV^r)Vm). mteO-k Q«CX S, NR 9 * CO, CONR 9 . NR 9 CO 

xkch=chr 7 ^, rHscs.?^^ o 7;^;KCj^7;i/^;i/), 7 u -jkc m 7m;P), 
'vr niK ^7 g ^(c M 7W;V), 7 u -;Pso 2 (Ci. 6 7;i'^;i/)> 'sfDf-f # U ;i/ 
so 2 (c,. 6 7;v^;i/), 7 u -/kcmT/i^/ioso* ^pim * u ;kc,. 6 7;i^;]/>so 2 , 
7 u -;m-*v> ^.-r dim ? u ji^-x c 3 . 7 >^ a 7;^;w(c M 7;^;i^*), 

-NR 7 R 8 , -CONR^R 24 , -S0 2 NR 38 R IJ \ -SO 2 R 20 X«-COR 25 ^T?e^$tlTViT i b «fc Vi 
3^14£©S«&» R 7 , R 8 -. R 18 , R 19 -. R 23 ^tXR 24 «C 3 -7>'^D7;P^;K C^v-^D 
7^^P(C M 7JI/*^)XS7i^(C w 7;^^)^$, R 20 ttC 3 ^>^O7J^JK 
C 3 .,>'^a7MJKCM7M^)Xtt7i^Kc 1< 7MJl/)f$, R^^AD^X 

no 2 , cn, Ci. 6 7;i/*;k c,vm3 7;wk 7x^1/(01.67;^), c w 7;i/n 
Ci4/\u7)Vn**/ s so 2 -c M 7;i/^;K conh 2 , co 2 hs.iXc w 7;vp=¥-> 

GB-1345872#^ffifctt, #C«, jfiUE^gT, Rtf/Xtt, in[tX^S> 



^WAWtfemiSL? l/-A^tl, A/^3"I/>, RESIST? &<5fl5'&4&£ 





(1) R a =H, R b =H (^T, r&&fc£*bAJ tfS); (2) R a =H, R b =2,6-Cl 2 ; (3) R a =H, 
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R b =5-AcNH-2-OH; (4) R a =H, R b =3,4-(OCH 2 0); (5) R a =4-CH 3 , R b =H&tf(6) R a =4-Cl, 
R b =Ho 




EP416581^^}C«,mM©^S»ffi^^TSTfB{b^tl^^$nTV^. 

r ia n jC n -^ h ^"-0 

R 3 

(itR'fck 7>$r-ji^ 7;i^~;k 7 5Ji^-;k 7^J^-;K 7U-JV7 
->4m7;^;p©jfi3*Lfc7U-;u 7U-;i^D7;v*;k ^>^jyy 

R 3 R 4 R'" 
O p 5 

R 5 teAr-C 0 . 6 7;WM^ YttArX^NR ] R 2 ^^n-^n^1-. l¥M«^|g 
Eur. J. Med. Chem.-Chim. Ther., 19: 105, 1984lC 14, H - A 5 >g#ffrfejftf1sJB t X 
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X: -R 00 -, C 2 *7)l>tr~U>, C 2 ,7Mrl/>, . 0 -, - S -, -SO-, -S0 2 -, 

-NR 4 -, -CO-, -CO2-, -CONR 4 -, -NR 4 CCK -NR 4 -C0 2 -> -NR 4 -CO-NR 5 -, -NR 4 SO z -, 
-S0 2 NR 4 -, -O-CCK -O-CO-NR 4 -, -R°°-CK -R°°-S-, -R 00 -SCK -R 00 -SO 2 -, -R 00 -NR 4 -^ 
-R 00 -C(X -R 00 -O-CCK -R 00 -CO 2 -, -R°°-CONR 4 -, -R°°-NR 4 CCK -R°°-NR 4 -C0 2 -, 
-R°°-NR 4 -CO-NR 5 -, -R^-NR'SOr, -R 00 -SO 2 NR 4 -, -R°°-0-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -SO 2 -R 00 -, -NR 4 -R°°-, -CO-R 00 - , -CONR 4 -R°°- , -NR 4 CO-R°°- , 
-NR 4 -CO-NR 5 -R°°-, -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 -X«-O-CO-NR 4 -R 00 - ; 
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r 3 : ;\ny>, -r°> c^tji^-jw c 2 . 6 7;i^-;k -oh, -sh, -n(r 4 ) 2 , 

-CHO, -C0 2 R 4 , -CON(R 4 ) 2 , -NR 4 CO-R°, -NR 4 CO-(ffi&£ tlWTfc cfcW 
U — )ly -NR 4 -C0-NR 5 -R°, -NR 4 S0 2 -R°, -NR'SOHM^tlWT&cfcW 
■J-Jl'), -O-R 0 , -S-R°, -SO-R 0 , -SO 2 -R 0 , -S0 2 NR 4 -R°Xte-S0 2 NR 4 -(^M£ 

R°: g^ftT^Tfe^C^;!/*^ ; 
k : 0, ; 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R 00 -NR 4 CO-, -C 2 ^7)Vtr~ V >-CONR 4 -, 
-C 2 . 6 7^ynl/>-NR 4 CO-, -C 2 . 6 7;i/^nl/>-CONR 4 -, -C 2 . 6 7 — U> 

-nr 4 co-, -0-r°°-conr 4 -, -o-r 00 -nr 4 co-, -s-r 00 -conr 4 -, -s-r 00 -nr 4 co-, 
-so-r 00 -conr 4 -, -so-r°°-nr 4 co-, -nr 4 -r°°-nr 4 co-, -s0 2 nr 4 -, -r 00 -so 2 nr 4 -, 
-nr 4 conr 5 -, -c0 2 -, -o-co-nr 4 -, -o-r 00 -, -r 00 -o-, -c(=n-c0 2 cj^7^^ju)-nr 4 -, 
-c(=n-so 2 c m 7;i^;1/)-nr 4 -, -c(=n-so 2 nh2)-nr 4 -, -c(=ch-no 2 )-nr 4 -xh 

-C(=N-CN)-NR 4 - ; 

r 21 Mr 22 : m-x\$m^zmfc-3T, -H, -R°, AD^X -OH, -0-C,. 6 7;l^ 

;k -CN, -CONH 2 , -C02HXte-C0 2 -C,.67;]/*^ ; S^teR^&tXR 22 /^-^ 

^x^m^nx^xh^c h6 7)v^u>tvxK 2i jkUR 22 m^t^mt7, 

Vu^XtemtmZMJ&LXb^ ; 
n : 0, ; 

d: w^R'^i-sm-t-s, mmx\tnm$:7v-)i> ; 
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R 1 : -R n , -Z'-R^tt-Z^R^TOSn-SS ; 

r" : nnyx -cn, -R°, HiftsnT^T , b«t^7U.-;K fi^nw 

Z 1 : -0-, -S-, -SO-, -S0 2 -, -NR 4 -, -CO-, -CO r , -CONR 4 -, -NR 4 CO-, 
-NR 4 -CO-NR 5 -, -NR 4 S0 2 -, -S0 2 NR 4 -, -NR 4 -C0 2 -, -R 00 -O-, -R°°-S-, -R°°-SO-, 
-R 00 -SO 2 -> -R 00 -NR 4 -, -R 00 -CO-, -R°°-CONR 4 -, -R°°-NR 4 CO-, -R 00 -NR 4 -CO-NR 5 -, 
-R 00 -NR 4 SO 2 -, -R 00 -SO 2 NR 4 -7.te-R 00 -O-CO-NR 4 - ; 

Z 2 : -R 00 -, C M 7fr>r-\s>* C 2 *7)V*-U>. -O-R 00 -, -S-R 00 -, -SO-R 00 -, 
-SO2-R 00 -, -NR 4 -R°°-, -CO-R 00 -, -CONR 4 -R°°-, -NR 4 CO-R 00 -, -NR 4 -CO-NR 5 -R 00 -, 
-NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 -, -NR^COa-R^-X^fcgBSfeOS I 

R 12 : H> «&£*lTV>Tt>«fcV>7U-;k fi&SnTViTfc J^'VrDSSX 

Y^-CONR 4 -X«-NR 4 CONR 5 -T"^«9, flO, (i)X«£\ -R 00 -, -0-, -R 00 -SO 2 - 
7te-S0 2 -R°°-, (ii) X#S-SQr. -NR 4 -, -NR 4 CO-, -NR 4 S0 2 -, -NR^-Xte-R^S-, 
AO, AtmMWk(D^i?U7)V^r)V, (iii) X^-R 00 -NR 4 -, -R°°-NR 4 -C0-Xtt 
-R 00 -NR 4 SO 2 -, A***l«lj|05/^P7;WPXtt«l«lft©7x=;k (iv) 

X^-CO-, AO A^(AD^*>> N0 2 , CN, C^7)V^)V, /\Dy>Tfig|£ 

nfec w 7;i^;K c w 7^I/>-7x-jk o-c,_ 6 7;i^;k o-(;spy>T 
S^^nfcc,. 6 7;i/^;i/), soj-c^Wk conh 2 , co 2 HSrXcorC w 7;i/ 

^;i/)A^S*?$tlSSO*Tgtf|$nT^Tt>J;^7x-;K 7te, (v)X# 
-S0 2 -, -CO-X«-R 00 -CO-, R^&tfR^tfcfcH, J&O, B#SitlSC^T*Sg 
* & tf - L TX £ *S£ U H y§ JBC^ t »»r * ^M^* ^* b T Y 

^ T 5 CCR3fetrC^J 3 . 




(I) 
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A:H, BSl$nTV5Tt)«kVi7U-;K W&$ftTV*T& ^AxDpt, 

X:f§-n\ -R 00 -> 02^7;^— Vy, C 2 . 6 7)V3r—U>, -0-, -S-, -so-> -so 2 -> 
-NR 4 -, -CO-, -CO r , -CONR 4 -, -NR 4 CO-> -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 S0 2 -, 
-S0 2 NR 4 ^ -O-CO-, -O-CO-NR 4 -, -R°°-0-, -R 00 -S-> -R 00 -SO-, -R 00 -SO 2 -, -R°°-NR 4 -, 
-R 00 -CO-, -R 00 -O-CO-> -R 00 -CO r , -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -R 00 -NR 4 -CO 2 -, 
-R 00 -NR 4 -CO-NR 5 -, -R°°-NR 4 S0 2 -, -R 00 -SO 2 NR 4 -, -R 00 -O-CO-NR 4 -> -O-R 00 -, -S-R 00 -> 
-SO-R 00 -, -SO 2 -R 00 -, -NR 4 -R 00 -, -CO-R 00 - > -CONR 4 -R 00 - , -NR 4 CO-R°°- * 
-NR 4 -CO-NR 5 -R 00 -, -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 -XH-O-CO-NR 4 -R 00 - ; 
R 00 : m^nx^Xh^C^T)V^rU> ; 

R 4 &l£R 5 : R— XttSV>fcftfcoT, RX^C^T)V^)V ; l£^teR 4 fcR 5 #- 



r 3 : ;\Utr>, -R°, C^T^^r^Jl/x C 2 . 6 X;i^-;k -OH, -SH, -N(RV 
-CHO, -C0 2 R\ -CON(R 4 ) 2 , -NR 4 CO-R°, -NR 4 CO-(S^£*lT^TfcJ:^7 
U-;V), -NR 4 -CO-NR 5 -R°> -NR 4 S0 2 -R°, -NR 4 S0 2 -(tt^£ nTV>T t)<fc<^7 
U-JU), -O-R^ -S-R°, -SO-R 0 , -SO 2 -R 0 , -SO 2 NR 4 -R 0 3O3:-SO 2 NR 4 -(fi&£ 

nT^Tt>«t^7u-;p) ; 

R° : *&$nWTfe±V>C M 7;i'*;i> ; 
k : 0, ; 
W : CHXteN ; 

Y:-CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -> -CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-> -C 2 . 6 7 
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l/>-CONR 4 -, -C 2 . 6 7Jl/^l/>-NR 4 CO-, -C 2 - 6 T^4^l/>-CONR 4 -, 
-C 2 . 6 7;l^-l/>-NR 4 CCK -O-R 00 -CONR 4 -, -0-R°°-NR 4 CCK -S-R°°-CONR 4 -> 
-S-R 00 -NR 4 CO- , -SO-R°°-CONR 4 - , -SO-R 00 -NR 4 CO- , -NR 4 -R 00 -CONR 4 - , 
-NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -, -NR 4 CONR 5 -, -C0 2 -, -O-CO-NR 4 -, 
-0-R°°-> -R 00 -O-, -C(=N-C0 2 C M 7;l-^r^)-NR 4 -, -C(=N-S0 2 C M 7;WlO-NR 4 -, 
-C(=N-S0 2 NH 2 )-NR 4 -, -C(=CH-N0 2 )-NR 4 -X«-C(=N-CN)-NR 4 - ; 
R 2, RtfR 22 : WI-XJiSUfcJlfeoT, -HL -R°, AD^X -OH, -O-C^Jl^ 
;k -CN, -CONH 2 , -C0 2 HX«-C0 2r Cj. 6 7;l/^;U ; SfcWil^RtfR 22 **— ■ *i 
&-3Tt*V»*»J*tTt)J:<, ^Vi &R 21 & R 22 7^-<ft: t^TAjDl 

n : 0, ; 
tlTWbiU^ D7MJK 

(r) 

Y^-CONR 4 -X«-NR 4 CONR 5 --ea&t> > #0, G)X&SJg£- r -R 00 -, -0-, -R°°-S0 2 - 
Xli-SOrR 00 -, (ii) X#-S0 2 -, -NR 4 ^ -NR 4 CCK -NR 4 S0 2 -, -NR 4 -R 00 -Xte-R 00 -S-, 
#0, A^mm^O ^7 07 JV^FJV, (iii) X/^-R 00 -NR 4 -, -R 00 -NR 4 -CO-X « 
-R°°-NR 4 S0 2 -, £o, A^IWy^ o7MMttiil©7x-Jk (iv) 
X7&S-CCK #0, A^(ADy>, NO z , CN, C^Wk AOy>*tffilft$ 
tlfcC^JWk C w 7Jl/^V>-7x^;K 0-Cj. 6 7;Wk 0-(AOy>T 

HiftStifcc rt 7;P^), so 2 -c,. 6 7;i'^;i/, conh 2 , co 2 hr^'co 2 -Ci. 6 7^ 

-S0 r , -CO-X&-R 00 -CCK R 2, Rr;R 22 ^tt)tH. AO, B^SIiC^T'&Sg 
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^l~4(D7;V^V>T$>D,j£^$f^L<«^5 L l/>S:^x^l/>T"$.^. rc 2 . 6 
7;i^xl/>J tt, itiI«tt^tt©V^-rnTfei;<, #£L<ttifc**2~4 
©7;i^xV>T&9> 5IC»*b<H-CH=CH-t?**. ^T)V^V>} It, 

mmwx\ztt&ft<D^rni: & «t < , $? * b < 2-4 ©7^-^>t* 

D> H^ff^b<«-C=C-Tafe5c r/NPy>J teu F, CI, BrWl^to 
T7 U -;PJ SP * L < 6-14 ©m^~HS^7 U -^Tifc 0 » jg 

jk ->^d^>^;k ^^d^^;vt&*. r^$nfc->£D7;i^;ki teu 
ffsi< ra^nsst 6~io o-m-^m^fci&mm-c $> o > Hfcff * l, < ;u 

*&£j-&u Mis r7U-;kK rs/^D7;ww» r^g£nfc~>£D7;k*;ki 
u-;p©»aiLfcaj ta, <f>^-jk ^vv^^u-yy^vmtmvf 

-r*5-7ji©mai~=^'S7 L n?R* , Tf*o, swai, 3?#at> wtvuttm 

;k tf'J^xJk -f^/U;k KDUJk k B DiJv;K fl-JK 7U;k 5 1 

7Vu;k tr^/ujk -tv^7Vu;k a-^u-viuk ^7#*-tJ-7u;k 
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v;K lM53*=;k 7-bV^-;k ^7i?/^;k rh7t Hn77ZJk 

U -;k OKU ;k «f VOHU ;k -f > F U n;k fh7kFn^>^^ 

LTB, 3-7+l i Hv^n[3.2.2]y7">-3--r;k 8-7lft^>i7 0[3.2.1]^-^^>-8-'f 

xPJK^ftifl#l/T*>J:^ffift^P!S££jSt". 

mm\z£*), 1,1-, i,2-, 1,3-, 1,4-, i&xm,4-i?4 )\&<Dm&&w&*&\zMiR 

tfOAfcf, r7x^W^^^-ilj 1,2-, l^Xftl,4-7iZk> 

ts, ^^o^it>-i,i-x<r;k trPU3?>-i,2-s?<;k kru^>-2,3- 
5M;k tf^u^>-4,4-^-r;k b:^5s?>-i,4-3?-f;w»*^»f6n*. 

j? * L< «, /\py>xtfcw: M 7;i>*;i>-e&3. 

a»:-AD^X -vi'DyjWk AfDl, -7>J-;k -OH, -0-C w 7;p^- 
Jk -0-7U-;k -0-*>#P7;MrJk -O-AtDI, -NH-7'J-Jk -NH-v# 

p 7; Wk -nh-a-t p5S, -nh 2 , -nh-c, 4 7;1/*;p, -N(c,. 6 7 jWi/h, -conh 2 , 
-coNH-c,^7;k^;k -NHco-c w 7;p*;k -con(c,^7;1/^;U) 2 , -co 2 -c,^7 

JWk -C0 2 H, -S0 3 H, -S0 2 NH 2 , -N0 2 RtX-CNo 

£fc, raft$nTViT s b«k^7U-;uj, rs^nTUTfectv^-rP^j, 
rfi^$nx^TfeJ;^«^nfe^^P7;k^;HS.^rM^$tiT^T : bJ;t/i 
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•vwWki*ntzc i 47)\>*)i (cf 3 #), -oHvm&-£n*LCM7)v*)W -coohtm 
ftstifcc M 7J^;K -coNH 2 T«^$n^c,. 6 7;i/^;i-> -cNTitifc£ft&c,.6 

OH, CN, N0 2 , NH 2 , CONH 2 , C0 2 -Ci. 3 7;l/^;K AD^r^Ta^^nTViTfe 
•fc^C^Wk 0-(Aay>TMM$nT^Tt>=fc^C,. 3 7;i/^^)5Lt;S0 2 -(A 

□^>T«^$nx^T : bJ;^Ci.37;i'^;V)^e)S^$nssTg^$nfc7x 
r^xDH^-e4 ] l'T$nT^T ! b e fcvic I . 6 7;u^i/>j c^7)V^u>^ 
H2fi*WAsn&ssj{U KsimaiMbSftT (sox&so 2 ) ^Tt>«fc<, 

Nj^teH^Q^Wl^WTSo -CH 2 CH 2 -, -0-CH 2 CH 2 -, -CH 2 -0-CH 2 -, 

-0-CH 2 CH 2 -0-, -CH 2 -S-CH 2 -, -CH 2 -S(0)-CH 2 -, -CH 2 -N(CH 3 )-CH 2 -^^tf5>n, 0 
£ b < «-CH 2 CH 2 -S^-CH 2 -0-CH 2 -T^-5o 

*$S9Hb#* (I) Xte (n) fc&^T, K^R'XttR'j&JttftefiFftl-**^ 

^©R I xtta»©R 3 tt-tn-€ ! nav»K:ji3ft-DTViT | bj:vi. 
ib, 7'j-;k ^^□^^->^D7;^;H'43^^j?^b^MMS«, /\ny 

>, OH, CN, N0 2 , NH 2 , CONH 2 , C0 2 -Cj. 3 7;i/+;k /\Dy>TMM£nT^ 
T «t ^d. 3 7; 0-(A □ y>T?l»SftT UTfeJ: HCi^WlORtf 

so 2 -(A □ $*>T?liifc $ tiT v^t <k iic,. 3 7;i/^;U)^ 5 a &s nsST& o , s 
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-3flO^D^>, OH, CN, N0 2 , NH 2 , CONH 2 , C0 2 -Cu 2 7 )V^r)V, AD^> 

7;V+;i/)R^S0 2 -(A □ >TB& $ tlT^T t> «k I^Ci. 3 7; Wl^fr 6 Sft £ ft 

(ii)Xfr\ l§£\ -R 00 -> -0-, -S-, -SO-, -CO-, -CONR 4 -, -NR 4 CO-, -S0 2 NR 4 -, -R°°-0-, 
-R 00 -S-, -R 00 -SO 2 -, -R°°-CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -O-R 00 -, -S-R 00 -, -SO-R 00 - 



(iii)B^ 3 Jo/ TaRSns-ftte*. Hfc»SU<tt, V*«7x:z;Pj&>5fcS 



□Sit LTii, 4»ft< tfeim±0^JS?§fr§AfDl^tl<, M 

Atf, tr>>7>, fc??*7>, -f5^i/-;k ti^uvx \zuv>, enys; 

i££T5XX«Y©i!>£ SIM^TftSSS^&^bT^ 

(iv)Y#, -CONR 4 -, -NR 4 CCK -NR 4 -CO z -, -CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -C 2 * 
7;V^l/>-C0NR 4 -, -C 2 ^7^^ni/>-NR 4 CO-, -C 2 _ 6 7;]^~ ]/>-CONR 4 -, 
-C 2 ^7;p+— l/>-NR 4 CO-, -0-R°°-CONR 4 -, -O-R 00 -NR 4 CO-, -S-R 00 -CONR 4 -, 
-S-R 00 -NR 4 CO- , -SO-R°°-CONR 4 - , -SO-R 00 -NR 4 CO- » -NR 4 -R°°-CONR 4 - , 
-NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -X«-NR 4 CONR 5 -T2fe?>^^tJo £9 
£?£b<te, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -S0 2 NR 4 -X&-NR 4 CONR 5 - 
T'fc&ik&yao Mfc$?£L<HU -CONR 4 -, -NR 4 CO-X«-NR 4 CONR 5 -, mzftlt 
L<&, -CONR 4 -Xte-NR 4 CO-T?&-S>te-&#lo 

#tr>«> Y#*, -C0 2 -, -O-CO-NR 4 -, -O-R 00 -, -R°°-0-Xte-C(=N-CN)-NR 4 -T& 
£ft£t/e Mfc0F£L<Kk -O-R 00 -, -R 00 -O-X«-C(=N-CN)-NR 4 -Tab^<b^tJ. 
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R 21 R 22 ^ ^ N 

/\P^X&OHTB^£ftWTfcckU7U-;k AP^>XteOHT-g$|£n 
T V>T t> £ V^T" n Wk tf-Z'-(A D >r > X fi& $ tlT V>T £ V> 7 U - 

ft, #fc£?£L<te\ 6-:7;i^n^7^i/>-2-<;PT'££4b^tio 
*58W<b^« (I) Xte (n) <Do%. ife5f^LlM^tbtimTc5^ 

(S)-N2-(2-7 nn^oi-;i/)-Nl-{exo-8-[(6-7;l/^-p^-^^ l/>-2--T )V)^^)V]-S-7 

If tf>>7 p [3.2.i]^-^ ^ >-3--r;P) h° p u >>> -1,2- >7-;fr;i/ h\ 

(S)-NlHexo-8-[(6- 7 P ^ y ^ 1/ >-2-< JU) P< ^;i/]-8-71f t* ^ P [3.2.1]^^ ^ 
>-3--T ;l-)-N2-(2-- h P 7 x b° P U V>-1,2- S?*;V#*-y-5 K> (S)-N2-(2,6- 
P P y x - ;l/)-Nl-{exo-8-[(6-^;i/^-Pi-7^ l/>-2--r^)P<5 1 ;l-]-8-7lf H-> 
^D[3.2.l]t^^ >-3--T ^} k: P U yy-ia.-V-hfyifrtt^ h\ (S)-Nl-{exo-8-[(6- 
7)Vyfn±7#U >-2--f Jl/) ^ ^l/]-8-7 If fcf >- 7 P [3 .2. 1] ■* 7 7 >-3--f Jl } -N2-(2- 

NU7;^P^^7x-;i/)k°pu v>-i,2-v^;i/^^ij-$ h\ (S)-N2-(2-7 d □ 

-4-t FP^->7x-;i/)-Nl-{exo-8-[(6-7^^-P^-7^ l/>-2--T;i/)^^;l']-8-7-tf 

tf ->7 p [3.2.i]^-7 ^ >-3--r t° p u ^>-i,2-v*;v#^-y-5 h\ (s)-N2-(2-7 □ 

P-5- b H P * v 7 x - ;l/)-Nl-{exo-8-[(6-7 P ^ 7 7 V >-2-f 3^]-8-7 
If tfv7 P[3.2.1]^"77 >-3-^)l} tfP U ~7>-l 5 2-^;l/^^it5 h\ (S)-N2-(2-7 
PP-5-t FD^->7i - ;l/)-Nl-{ l-[(6- 7 Jl^ P :f 7 7 k >-2--f JI/) ^ tf ^ U 

v>-4--r j tf p u -7>-i,2-v*;i/^^-y-a h\ (w-yj^i- 

Jl^)-Nl-{exo-8-[(6- 7 P ^- 7 7 1/ >-2--< ;U) ^ ^;U]-8-7 if h* v 7 P [3.2.1]^ 7 7 
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>-3--r;P]lfDU>?>.i,2-5?*;P3|5+U-5 K, N-{exo-8-[(6-7;^P^"7^l/>-2- 

-< ;i0 * ^;U]-8- 7 if k* v 7 p [3.2.i] * 7 7 >-3--f ;n -2-( twj >-i-# ;i/ # - ;io 

^ >X7 5 b\ 2-[(2-7 D P 7 x ~;U)7;i/7 7 -^]-N-{exo-8-[(6-7^^- P ^ 7 * 1/ 
>-2--T ;P)P< ^]-8-7ft'y^D[3.2.1]t^^>-3-<JH^>X7^ H\ (S)-2-[(2- 
~>7 y 7 x 7 ^v)^ ^;V]-N-{exo-8-[(6-7;i/^ P ±7?V >-2--f Jl/)* 3^l/)-8-7 

tfif =yfp p[3.2.i]^-7^>-3--f;i/} trn u ^>-i-#ji^*it$ h\ (s)-i-(n->7 y 

-N-iexo-8-[(6-7;V^-p±7^ l/>-2--r^)y5 L ;P]-8-7if Hv7 P[3.2.1]:t7 7> 

-3--r 5 F-f»-N-(2-y7; 7x-;^trp y s?>-2-*;^+"y-5'K, 

N-{exo-8-[(6-7;i/^-P^-7^ l/>-2-< )V)^)l]-Z-71f^7 P[3.2.1]*77 >-3- 
-f JW-2-t H P^5/-6-(tr^U y>-l-*^#-J^>X75 h\ 2-(7if/1>-l-*;U 
^-;V)-N-{exo-8-[(6-7;U^P^-7^ l^>-2-< ^)V]-S-71f h*v7 P[3.2.1]^" 
7^>-3--T;k}^>X7S N-{exo-8-[(6-7;i/^-P±7^1/>-2--r;l/)y^;i/]-8- 

7 if t*->7 p[3.2.i]^7^>-3--r;W}-3-(tf^u ^>-i-^;p^-;i/)tf u ^>-4-#;p 

*Mr1t5 F&tf2-(3-71f tlv-7 P [3.2.2] y ^->-3-^;i/^- ;U)-N-{exo-8-[(6-7;i/^- 

p^7* ^>-2--r;^y^;p>8-7if tf->^ p[3.2.i]^-^^>-3--r^j^>X75 k. 
*%mk^m en Rzt (n) cut, mz ^mmt^mi tuista-r^;!^ 

l -5 3 c #n p u z n t>%¥m$Lfav> m^m^mm £ nit t> © &&irr -5 o 

®&K«$n3<fb£-$^ WS^nh^^mt^^n^ #§PJ©7n 

7 7*£^rf -SStLTte, Mx.lt, Prog. Med., 5, 2157-2161 (1985)^ l"|g^ 
n n n<Z>F^J (®JH»J£> 1990^) H7# ^• : ?i^Itl63-198^fSm©S-^Vf Sn^o 

(I) Rtf (n) it#ipJgxttfiSiS©a^fc:«toTtt 

n^KHi?, 3 7«^^ % m, mm. v>mmomm 
& mm. 7°u¥t>w., "y^on, ^a>m, p/\7$h 7^jvm, 
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v>wl. u>m sen, x*>x;i/*> 
ft, 7zrt5#>wt* ^;^5>»#©*aifti:©»#jn«[, ^mj^ 

e.n?>c yi\z, *mm, *mmt&m en (n) mwz^ot&v&mwk 

^mm^^} (i) ms (n) ^^c-?-©^^ ^©g$#fe&3v>te«$is© 
^©^> tilotiiaotft ^M^^^ii^^t^p^cMT®^^ 

^~>;i/»^W^>^i:^T^, ^n?>©MltLT, W*.tf^'J-> (Greene) 
TkXf-^yy (Wuts) Tprotective Groups in Organic Synthesis (^2)&)j KllEffc© 

#©— 8&0flrfMfeKk HUlB, WO98/37064, EP-41658K GB-1345872, WO98/50534 
-Sf &$SRL£Eur. J. Med. Chem. - Chim. Then, 19: 105, 1984fcB8^£ tlTfe 0 , £> 
^^©^T^ilA^T^o 
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. (*;i^-;Wb) (nb) 



(5^ l'S^HohX^MS^^To .SATim.) 

*®i£te> <t&® (ma) ^<b^ (IV) iSj^-frSJI^cfcD (Ha) £ 

y^s>, d^wiz-co-o, c,. 6 T;i/^;i/-o-co-o, 7yHSi^ l 2 gdi£»<>: 

(Ha) \%s 7S>ft^« (ma) <hL , ^MST&3<fb'&^ (IV) 
4?©AOy>te#WfczK£|g, yX^VX-f^K fh7kHD77 >(THF)> 

T-inlTF, £?£L<te, -20'C~60 < CTfT5o (ff£b<Wu hUxfJl/7 

y^y7"DtfJVX^;V75>, N-^J^*iJ> ) tiUvX 4-(N,N->> 
±T3TfiJ&:!§£-#;&& 0 V^owrrh^tDl^ymit^ (iv) £{£ffl-r& 

(l 5 3-v^^D^\+'>;U^;l/^^-f $ F(DCC), l-X5PJU-3-[3-(V*3^73- 

(Aidrich, #H)> $?7xx;H)>B&7^ K(dppa)«P) fc«fc*#ft*K:.k?), 
ctoTH mzmuM (M*.«\ N-kHn^y7^yW5H (HONSuK 1-tF 
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u^i/i^/hVTV-jv (hobo m vtimm&T&zm&tmz 

m&(D&WV7$>fc&m (ma) trnGZ^ZZtfr^TT^MtG®} (Ha) 

fcfc. #f8§>3{fc£*& tila) fc&I^T, Bd^g^Ax05lT 

XM>75 Fft^ft (lib) \t, wmtt&® (v) £J3V\ mmjisMbtim 
m&O&WTELfc&ft'S Z. tick Oft* t ttfU^Zo 

X/^-CONH-> -NHCO-* -NHSO2-, -S0 2 NH-, -R 00 -CONR 4 -> -R 00 -NR 4 CO-, 
-R 00 -NR 4 SO 2 -v -R°°-S0 2 NR 4 -, -CONR 4 -R 00 ^ -NR 4 CO-R 00 -, -NR 4 S0 2 -R°°^ -S0 2 NR 4 -R°°- 

M2mm 

R 21 R 22 A-X"B-NH 2 R 21 R 22 

(IDb) (He) 

*«fttt;&;M*>ttfc£1fe (fflb) £7^>fc£-* (vi) ^SjS^-frSntfcJ; 

(He) ^H»lfiSfc*^57*>M5«i 
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R 21 R 22 




•n — R 21 R 22 

A-X-B-S0 2 -N=C=O ™ . A-X-bXS-H; I D 

(vn) UJift-JWUTib) A J 

(Hd) 

A-X-B-COL 1 R 21 R 22 



xtt Trzr ^•'^ .irr: A " X " B " 



(IV) (ffla) 
A-X-B-NOO 

mm ox) &u7it) 0 

(vni) 21 22 . 

R v P \(;fr;wr7-Mb) 



A-X-B-CONH 2 



(ne) 



o 

(nf) 

*«Stt75>M (ma) xhtj^-m^ (mc) £-rv^7±- Mb 
&m (vn) Xttax)*K)S$"ii-*Jii:fcJ:0*56Wfls^«l» (nd) ~ (m) 

XJl/*-;i/^ VT (Hd) \t. j^M^XMnK V 1- (vn) 
£7$Xb£#J (ma) ctciOftsn*. An^Xb^e 

(ma) K^LT-f 7~>7:J— Mb#$J (vn) £S£XttiI3HK:jfl^£::£# 

WTtt&m (ne) Rtf#;wr7-Mb£#j (m) a, 75Xb£tt (ma) x 
tt7;un-;wt#% (mc) *»iS1"*'<V'>7^— Mb£ti(ix)t, 

ft-&«KIX)tt. ^•f*K7^K0Curtiusg& fcSWJ* -M7 5 Mb£^(vm) 
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**fl:^«i(iV)tDPPAt©SJ6K:«kDS5agT#s. 

W7fc%® (ne) tt, jtttB0*;p#>»^* (mb) .fcOlte^ra* 
HbTf#e>n§-rVv7^- h^S:, 75>{b£-<to (VI) ££fc:«fco 

^V7it^m (He) 75Xb£$) (ma) i (VI) Comprehensive 
Organic Functional Group Transformation, 6: 499, 1995iEfc£>7jft t J; V , z?fc7>tf>> 

3^75 >> ^77°atr;i/X3\rt/7S>, l,8-v7ifb*v^n[5.4.0]C7>T r ^-7- 
X>^§) (^M7K^±h'J7A#) #£T, 75><b£«» (ma) X 

tt (VI) 0-7j^^xy>^WtrMSL, ^^Tfe-5-7j©75>-fb-&% (ff* 
Ktt, 0.5- 2 ^S) ££JS£«:itfc£9ffiBgT#£ 0 Mft^Rj&WPWtta 
0~50"CXtt^ia~iPlS!l®86TTi~24i^P5ggff tons. ^np«4--ho 

WffiC7^7ft^«o«3ftfei:BI*K:bT» T^>ik£M (ma) ©fttoO 



A-X-B-CONH 




(Ha) (Eg) 

*Wil«H^5M (na) ©7/P*;MbE£K:±0*»9ifc£to 
(ng) *»jfir**ttT**. BiL 3 ilTH MtfAnyx 

>7xJP*n;i/^->, P - h;ux>^;w*x;i/^^*i^w r 5n-g>. 

KJStt, X— r-;V®> ^gfi^fl;**®* DMF% ^^UTJU^S" K(DMSO), 
v^^7-feh75 K(DMA)&tfN-*3\>l/fcfPU H >*®Ej6fc:WStifc M4\ 
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**flrf-MJ£A, *Kfls*U^A, t-^h^y*U^ LWAiM v:/n t? 

R 21 R 22 (XHa) R 21 R 22 

A ' x - B - Y -0 1 5R53^ A " x - B - Y -0^ 

(xnb) 
(M5rW7;^;Wk) 

#®S&te7S>fb£^ (XI) -fb^ (XHa) Xit(XSJb)tK^^:^^t\Z 
«t£K #56Hfc£tt (n) 
7;p*;Mb£*k«, 75Xb£% (xD tJR^b^* (xna) izmmmit 

7-fe h- h U;KDMF,DMAXtiN-^?;H^n»J F>*©£jfcCT?Sttfc:igjii*» 

WTtmj )V*MkRm*. 75>ft£* (xi) £^5;Mb^(xnt>)££, 51 
7c«j7;^;Wb (*;i/#-;Hb^ti^6^n^7nfi*i75y'fb) ©flt&fcfeTS 

*)J (*4JK, 20#, 1992^, 300) «fcffitt®:£&5«tf 6*1*. 
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(Hm) 



*»Se75>^* (la) ^tl(Xnia)X«(Xmb)tH^$ii-5C:<htcfc 

(nk) xtt (nm) £f#3#&T$>&o 

(Hn) (Hp) 

m (n P ) ?:t#^^-e$)-5»c c: ^ \z> mnmiftLTte. j\u?> % h^i^d 

^JxJftte, Comprehensive Organic Synthesis, 3, 481, 199lfB®CO^?4{C:^V\ X— 
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*Kmz-^ (n) }c:43^t b Tfemznzm^ >n>m<DU&T«$> % 

fg.8M& 

(XV) (IHa) £ (Hq) 

Y(-C(-NR)NH-)tfe-&r5*55W-(k:^-#» (Hq) £#-5£&T&£o 

i£jftte:> 7$ yit'a^J (XV) (Dla) £/BV>, Comprehensive Organic Functional 
Group Transformation, 6: 639, 1995XteJ. Med. Chem, 41: 271, 1998 ICfEife K 

B^©I^T$5^*If^^ L T Y(-C(=NR)NH-) £ *t<&T (Br) 

YdJ-CeC-NOaJNH-T***^^^* (Hs) «, 7 (ma) XtJt (XV). 

^rffi Pharmazie, 50: 12, 1995XliUSr5030738-%^S)8fcEttCD^r&fc«£o TUBaT 



Hi OSS 



R 21 R 22 




0 C ) 

(XVI) \X (nt) 

B*«tT5!/'J 5>>T&5#5§9Hfc;31& (Ht) tt, J. Chem. Soc, Perkin Trans.l, 
1712-1720 (1975). J. Chem. Soc., Perkin Trans.l, 1611-1617 (1994)^ ^'Tetrahedron Lett., 
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33, 5209-5212 (1992)KfE«©^&Kfe TM)£T£3o 

*m*ikG®*mft%itit><owmtt&m (ma), am), (m c ) ms(xD a, 
SSI 

R 21 R 22 (XHa) R 21 R 22 

(xvna) ( f^f ;Mb) (xvma) 
(xvnb) (xvmb) 



R 21 R 22 R a R" 



HO 

(XVHc) (mc) 

ilH^H (ma) , (mb) (mc) te, ^-ft^n^j&T 5 7 5 (xvna) , 

(XVIIb) X\t (XVHc) (XHa) Xft (Xllb) <h, tfifEJg 5 UfeOT )V 

R 21 R 22 „ A-X-B-COL 1 R 21 R 22 3 R 21 R 22 

P (IV) AV N ' P MlH 



— A-X-B-CONH-h IT. A-X-B-CONHt- a , 

(7->;Hb) MS) 

(XIX) (XX) (XIa) 

(a** p s tt»«»&* , r. otto.) 



Y#75 KS-cafeSfc-Stt (XIa) ttSBl«StH*07i/^fbR*K:«tij«ifi 
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Z tifiXZ *. fcfc, 1 RU 2 \Z7Ts?&mm?\ P 2 &lft> 3 te> MIS rprotective 
Groups in Organic Synthesis (^2)iS)j £fESc£n/i:7S ySXtt^Jl/^+yJH® 

**Vi«, SWfct"3TaW©Ki6 (flIAtf* 7v;Hb> 7;WWk t7l/7^ 
Z)V7 7-)Vm<DttV> (Aldrich, *H) ^m-^nni®£ 
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(D&o&timm* mmti i&mm* mmn&s^x^x*^. 

*v~ym(D&oummm, x^ j -;kd£-5&7 ;v3-;hh> #uy;w^-b8o 

%yj)i?-zm~?mm. mMMco^xummz^-oxmmit^n^o z.nt>iz 
^tzmmcDmmmm^mm^. mmmzmw7kx\mw<D&tti%mm\zmm, m 
mvxmmTz>z\tbxi*z>. 

mz®:?xmmirz>z\ttfx%z>. mx.it. &®<D V ummm. mum, mm^ 

b < te0J~10mg/kg«=lT'& 0 , 1 HT^Ii^tt 2 75M 4 HHC^ttTiS-^ 

»S4Sn5l^H 10©&#fi«, M^fc X) ^0.0001^ £> 10 mg/kg 

tfm^x, iBi®7bmm§k®\ztttfx8i*TZo sit, m^m^tvx\t, #S 

mtz>0 3$0.001^£> 10 mg/kg£l 0 l|sI75S»[Elt^tj-TS-%-r-g>o^41;M^ 
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^m<D^m<Dmmr$>^'mi2 000-25745 mommm 

2-^DD-5-^ h3^>.7^U >m^2.0 gR^47%^b7K*7K^^10 ml^PmiO 

: ^\^+i->=l : 3)lT, 3-75 7-4-^0 0:7 a:/ -;i/(723mg)£##: 0 

1 b 

o-75 7 7x7— ;|/500 mg0y^DD/^>7.4 mlfiSSEfc^ □ Ux.^)V s J 
jl/>-^>691mg, <5^y-;l-374rag^SP^, ^T-B^^bfco S«^^7j< 

fee M^^U*er;P^^A7PVh7*^7-Y-(^x^ : ^-y->=i : 15) 
-QmmVT, 2-(t-^Jl/y/fJk>D^y)7ir;i/75 >(1.01 g)£#fc. 
##M 1 c ~ 1 g . 
###U bi:|5l«HbT, ###11 c~l gCDft^j^MLfc. 

2 a 

«**SMaS» nmVX, 2- (fcf^U^-l-^Ufc;!,) JIUMtii: 

##M2 bS^2c 
###J2 aiilWtfitcLT, ###I2b&tf2 c ©ib£tl£®Bgb£. 
2 d 
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##0iJ3 

2-^ □D^>if>5 1 ^--;^ffl K Monatsheftefur Chemie, 96: 182, 1965f34fc©7j 
SlCfoT, 2- (2^on7x-jl/7Jl/7j-;W £A*»*«jftbfc. 

^«-m^tn^fco sp^jdm^, sj&^ms, iff ml 

T, 2-(2-£ DD7 ji-)V7 5 y)^lfl^Mfi# H B Btti#tUT#fc„ 

Fmoc-y □ U >(J^Ts Fmoc-Pro-OH) 500 mg<D i?t7UU^?>3 ml^^JC^b^-^ 
- hP7-U>90rag, fc:Uv>0.07mh =Jt> O ^ >3ml^i0^3B#^Jij$Lfc o 

>=1 : 8)7?ffiffi!LT, (S)-7J^I/>-9--f^^^2-[N-(2-- h □ 7 x -;i/)#;W\* 
##^16-9^:^3 5 
1 0 

Fmoc-Pro-OH 500 mg, 1>&)V7 5 >0.18 ml, Bo P a^721 mg&.tfv-f 7 7°P t° 
;VX^75 >0.52 ml£>^ DO^>5 mlkUPTL ^T"2B#F^40^jt#bfc o 
U(T, ##^J5 tfflmizmWLT, 7)\/*U>-9-^ (S)-2-(N-^>^;^ 
jW^-l^tfn U > ? >^;^^^l/- h(669 mg)£#fc 0 
1 1 ~ 2 4 

1 0 tmfflz. LT, ##M 11-24 ©ft£#j£Miil<fco 
##$| 2 5a 

Boc-Pro-OH 50 mgCDDMF 2.3 mlM \Z , Tk^T, 1 ,2,3,4-T" h 7 k K CK 7 * 7 D 
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>31mg, DPPA 0.08 ink h U JLf-)V7 $ >0.10ml^JO^> ^T2B#^40^JI#b 

tzo ut. ###ys tm^z^mLx, t-7*5 i ;i/(S)-2-(i,2 ) 3,4-7 L b7t: Kn-rv^ 
J U >-2--f ;^;^n;i/)t°a u yy%)W^sy- h(75rog)£f#7c 0 

2 5b 

###1J2 5 a ^ITOcbT, 5 b ©fc£f)£imb7Co 
##M2 6 

Fmoc-Pro-OHOTHF^^^:-30 t C L , N-t^Jl^JV* U ># ; ST^ D □ 

x^x7.x;p^jp^-io~-i5'cti o ftm$tw&. 2-7^y^y^- bVfr&ia 

^.-20 t C~^ST2lP#^^Lfc o IM^ili ifiLT> (S)-2-[(2-y7;7i 

x;i/)^;i/A^-r;i/]tfou v>-i-7jji^>f£ ph-^ji^I/^-^m^xTnt- 

###J2 7~3 4&IK3 6 

^M2 6 tmmzLT, ##M2 7~3 4M*3 6 ©{b£-#j£{![5£L7c 0 
##M 3 7a 

(S)-2-7$y/^Hnu ^>-i-#;i^>s? t-T/^xT^jwoo mg ©yiz h - 

hUJUOml^fc. 2-7;^DXhn^>if>o.l7 mlW^^7U^A320 mg£ 

7^-(^X^ : ^+J->=1 : 2)T3f||SLT> (S)-2-|[(2--hD7xZJ|/)75 

3 7b 

(S)-2-^;i/5 ;V b° D >J v >-l-# >m t-^JHX T^U (J. Org. Chem., 56: 2624, 

i99iE«&©7j&k J: t> ©7t), 2-7 s y ^>y- h u ;k&o^? o a* $ yom& 

1 f5M«#&, h U 7-fe h U ^£JP7L 

2 ommmwistco ^m^mm. nmvx. (S)-2-ik2->77 7x-j>)7$7] 

##0"J 3 8 

(S)-2-t Fu*y^)\,\iuVi;>-i-ti)Vts>M t-"7*3Mi/x;wk hU7xz 
7 >MTHF©r t -&t)£-3ot: fc^sp u 7 y*v*;^ >K v 7°o tr 
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##00 3 9 

Fraoc-Pro-OHS: 1/2,3- yk HO-1H--T > F-J^l^^DOI^CISU 
WSC • HCL&tfHOBtttA, ^T20B#M#bfco *»MbT, 

(S)-2-(2,3-vt: H p -m--f > F-;i/-i-*;u^-;i/)t 0 D u v>-i-^;v^>m (9H-7 

##01] 4 0 

###| 3 9 t mm\Z bT> ##00 4 0 O^I&Srfiljfi bfco 
##M4 1 

3-(4-7M07x/^y)^/yJ^n$ Hl27 mg©£ P P#;i/A6 ml^^fc 
exo-(8-7-y-*t*S/^ D[3.2.1]^-^^ >-3-^;U)*;W\*5 >^ t-^^XJWUte mg> 

v-r v 7"o tf;ux^;i/75 >o.2 mi^in*. rgfi-e-ift b & . s fc 1 o % 
^7KT»U fc*»»^HJ*ATft*«, »8bfc. »at*->u*y;^5A 

i7D?h^77^-(l|l^:A^>=3:l) TiSLT, exo-8-7-tf-8-{[3-(4- 

7MD7 x;^>)7 fc*->£ o [3.2.i]* £ ^ >-3-^ ;u;fr;w\*s > 

^t-7*^;UXX-r;Kl73mg)^#fe. 
4 2 

##M4 3 

exo-(8-71f P[3.2.1]*^^ >-3--f ;V)*;VA 4 5 >^ t-^;i/X^x^300 

mgC97-fe h~ h U ;i/5 ml^ttl3,4-y ^ □ D^>y;^ n 7^ K260mg> fcf&ft U 
OA368mg, 3£fb#U£A220mg£to*T£&T— &£#bfc. S^ClSfO^ 

li7KW^^->^7AT$tji^ HIT, exo-{8-7if-8-[(3,4-^£ D 

o 7 x x;io ^ fc? ~> £ □ [3.2. l]* £ * >-3-< ;p } ;& j wxs > Bfc t-^ ^;ux t. 7 

;V(513mg)***fc. 
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4 4 

exo-8-^> vyV8-71f Hv'? D[3.2.1]^^ ^ >. 3 _^ 5 >(2,5-> ? ^ h^yjh 
7tF077X 7-fe.h>v*;^>m^^>^7 5>§ffiV\ Eur. J. Med. 
Chem.-Chim. Ther., 19: 105, 1984fBftfe©^}*f'^^0jt)©THF^Mfci/-t-7*5 1 ;P> ? 

t^nA, ^fcT3SP^Jt#ufco Rj&m&mvm. mm\,x, (exo-s- 

^>^;i/-8-71f b*->7 D [3.2.1]:*- ^>-3--f JW^ t-^fjUXrJ^ 
.#5t$J 4 5 

(exo-8-^>v;U-8-71f P[3.2.1]^^^>-3--r;i/)73;PA'5 >m t-^;n 

5M4g$E£JjO;SL 7^^>#HmTT7K^b/N°-7> ? 7A^jPAfe^ 7jc^»fflmT> 
^M3l7U^^ofeo £J&$E£«SL HiabT, (exo-8-71fh*~>7n[3.2.i;|:t7* 

>-3--r;i/)^;w\^ >^ t^fM^7^-lli^lfi@#itTifc 0 

###J4 6 

(exo-8-7tft*->^ □[3.2.1]^"^^ >-3--f;U)^;W\*5 >m t-7f jUXfJkl 
WttiLV 7 "fe h - h U #DMF©ig-& JSifc* , 2-7 0 1 ;* 3^-6- 7 Jl^ D 1r 7 37 

T, (exo-8-[(6-7A^-D^-7^l^>-2-l';V)P<5 1 ;i/]-8-7i7 t k^>^ D[3.2.1]^7^> 
###I4 7 

(S)-2-[N-(2-X h D 7 x ^JV) A ;^\ f; E^ Jl/] h' d u y > ^ M >i y)V*U>-9- 
< )V* 3^X77^ 67 mgODMF 0.75 mligiScIC U V>0.03 ml^jD*., giST 

A^DYb7'77^-(SiI^ : ^1t-> = i : 3)T*iilT, (S)-N-(2-X h D 
7 x - jl/)h°D U ^>-2-*;U#^U-$ K(22mg)£#fco 
##0N 8-63 
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#%$J 6 4 

(S)-2-[(2-->7/ 7x-ji,)^;w\ ,; E-r;U]t 0 D u >>>-i-#;t/#>m $n-y)V*v 
m^tfeo &.mL*&ym> nrnvx, (S)-2'->77tfnui?>-2-^;^^u-~ 

6 5-73 

##«!6 4tH«llfcbT, #*#I6 5-7 3©{fr&«£ttiftbfc. 
##$]7 4 a~7 4 k 
##0O5&tf4 7 iH«fcUT, ###17 4 a- 7 4 k®fc£4&*|JljSL;fc. 

7 5 

(S)-2-(i,2,3,4-x h 5 1 h n-r v * y u >-2--r )vts \* u u s? > 

H 1-7^X7x7^1/ 70 rag©^^nD^^>2.1 ml^£, fcJfrT* h U 7JP:*n 



*7A^n7h^77^f -(SiXfJV)T|| UT, (S)-b° P U ^ >-2--f ;i/ 1,2,3,4- 
fh7tFD<V^7'J >-2--f ;i/ dr h >(34 mg)£#fc. 
###J 7 6-85 

###|7 5tB*fcbT, ###J7 6-8 5©fcfcttfc«jftb&. 
###] 8 6a 

{exo-8-[(6-7;V:* P i-y & V >-2-i )V)* ^^l-Z-T^Mi/Z P [3.2.1] :t 7 7 >-3- 

ftrCfl&SUT, exo-8-[(6-7;l'^-P7-7^l/>-2--r;U)^^;i/]-8-Tlft^>^ P[3.2.1] 
*7 7 >-3-< ^7 5 >-*aH46*«lfiH«: £ LTftfc. 
##0J8 6b 

##0iJ8 6 a^^iiat, #%M8 6 bOfl3-&*S«JfiUfc. 
##0S 8 7 

exo-8-[(6-7^P7"7^ U>-2--f ?;i/]-8-7lf t**>7 P[3.2.1]:t77>-3- 
-f;W75>ZJft**v lH-^>7*[d][l,3]:fr*1^>-2,4-^:frX HJX9\fc75> 
&l^THF©^%*^STl 9WrMi*&Lfc. EJ&fc&fflSU rilf^hA 
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^VXDU&t&MfrZjfegkikVT. 2-7Sy-N-{exo-8-[(6-7;l«'^-D^7^l/>-2^- 
-f 3Ml/]-8-71f t* 7 7 O [3.2.1J^-^7 7 >-3--T ;U ) ^ >+f 5 H fc&fil&tfii i L 

###1 8 8 

exo-8-[(6- 7^^D^-7^l/ 7-2--f T)V]-%-7*f k'y^D [3.2.1] ^7 7 7-3- 
<;i/75 7X&^£THF'K HJ X3MU7 5 7#£T> y7x'Jk>7;*M 
W 5 7*- h IT, N-7 7 y 1 -N'- {exo-8-[(6-7^;-i- O ^ 7 7 7 7-2-< ;W) ^ 5 1 
;i/]-8- 7 It' t' 7 7 □ [3.2.1] * 7 7 >-3--f ^ } -0- 7 x ~ ; W 7 £ 7 7 £ lift £ L 

##09 8 9a 

*fit<fcU3 1 7A7;i'5x7A23mg£THF£MU (S)-N-[2-(2-7n lf;i/)7x~ 
J|/]£DU77-2-#;i^1tS Hl40mg?:J)OAfe^ 80 e CTlP#P B m#L£: o 

«^HJ7AT*$yg^> J»$SLfeo mfe%T~i>m?nThUy>7Zt}7&2u 
V h 77 7 ^ -(MX^;y)Tlf®! LT> (S)-2-{[2-(2-7a £;y)7 x~;l/]7 5 / } 
^^VtfDU -77(112 mg)£#7c:o 
8 9 b ~ 8 9 g 

###18 9 atH«fcbT, ##M8 9 b~8 9 g©<b-&«lS»IJSLfc. 
##M 9 0a 

7;P^>»ffl»T, ((2S) tf D U y>-2-^JH-N-[2-(t-7F + yy^^yD^y) 
7iZj|/]AM^5 F171 mg^THF8ml^^7K*'ftU5 i 7A7;U5r:7A40 

SS^vU^er>^^A^OTh7'77^- (77nn^77:X7y > -jV=5: l) 
TrSM L T, 2- { [((2S) tf D U -7 7-2-^ ?)V\ 7 5 7 } 7 x y" -;i/(47 rag) £#fc 0 
###1 9 0b 

(S)- tf D U v7-2-f J!/-N-(2-^7 0n7xZj^M^t$ K500mg, h U X^Jl/ 
7 5 >0.6 ml&tf (Boc) 2 0 729 mg£ 77 P □ * 7 76 mlJCiD A, ^^T7B#Wit# U 
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it>=i :2)Tffi^UT, (S)-2-(2-7 d □ 7x x;i^ ;w\^-f ;i/)k°D y -J>-i-ti)V 
9 0c 

(s>2-(2-7 □ d 7 x x;p# ;P n^-f ;v> f a y $; t-7*fJl/x^ j- 

JWOO rag©THF 8 mlSSSt, 7K<$T, **<t:J- h 'J 9 A104 mg*ftI*.£fiT?lll#M 
8t#U HtC3-F^^>0.2ml^JP^.2B#F B m#L^ o RjSSEfczRSJnAT* □ □ 
*;PATttfct5Lfco W^i7jc«thU^A«I, SMSLfc. Mfcv7 

□ "J ^>-2-*;i/^^5 K(399mg)£t#7Co 
9 0 d 

l-[2-(2- 1 FD + y7iZJV)7 -fe 5^;U]-4-^ > S?jp tT ^ 5 v 1 >556 mg CD X ^ / — 

J«MLT« l-[2-(2-t h*0^->7xXjU)7-fe^;u]tl^^v>(261mg)^#fc 0 
9 1a 

7t?M©2-7^^0-6-^5 1 ;^7^1/>^M^i:LT^Vi > EP^351194^^fB« 
07j?£ o T. 2- 7' □ ^ ^ 7 )V* O ^ 7 * 1/ > * Stifi t ft. 

##^J 9 1b 

(tr^ y v>-4--r ;i/)7^;w\'5 >^ t-^^x^jwHfiKifcoy-fe hn h u )v 
®mz2-7 at* <?)\,-6-7)v* aj-7?u >xxtm&tfj y 7 a £jp a , fcT2o 

PSMJKtfLfc. K^^jlll, ^y^er>7a^A7PVh7*^7^-tTM» 
Slilti^ { l-[(6- 7;P^-D^-7^1/ >-2-< Jl,)* ^ Jl/] t: ^ 'J v 7-4--T } % )V 
K 5 t-7*f JH^fj^ifei* t FAB-MS:359 (M+H) + , 

##M 9 1 c 
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{ i-[(6- 7)i*uj-7$u >-2--r )V) * u v >-4-f ju } ts )vn s >^ t-7* 

^fiia^iUTlffeo FAB-MS:259 (M+H)\ 
#*g-#!l 9 2a 

(±)-(t:n ij v>-3--r;i/)^;w\^ ^t-^x^fj^iiiitffl^, ## 
#J9 1 bttwi^tLT, (±)-|i-[(6-7;^o^-7^i/>-2--i';i/)^^;i']h°nu> J > 

-3-^;i/}*JW\^ t-7*^;UX7.^;U^Mb7c 0 FAB-MS:345 (M+H) + o 
9 2b 

(±)- { i-[(6-7 ji/^- o ^ 7 37 u >-2--r ;io* 5=- ;w] t? u u v >-3--r # ;w \* ^ >^ 

t -7^;i/XXT^^IM^iLTffiV\ ##M9 1 c t|Hl«(3LT, (±)-l-[(6-7;U^- 

U-T7? i/>-2-<;u)^?;P]tin ij > ? >-3--r;vT5>-j^^^^©igLfe 0 

FAB-MS:245 (M+H) + o 
###| 9 3a 

i-[(6-7 d ^- 7 ^ i/ >-2-< tr^ u s> >-4-# >ix?;i/x^ y- ^ 

£®B£ bfcc FAB-MS:316 (M+H) + „ 
##M 9 3b 

i-[(6-7;u^- d i-y^u >-2--r t:^ u v >-4-# >ixfjH7, y- 

fco SJS^illl, H(6-7Ji/^-n^-7^u>-2--f;L')^5 1 ;i']t°^iJ^>-4-*;i/ 

^>m^i^life@#:i: LTllfe. FAB-MS:288 (M+H) + o 
9 4a 

Arzneimittel Forschung/Drug Research, 30: 105 1, 1980fBit ©27 & Idfe > 5/ 

#%#J 9 4b 

i-^>^-2-7;i/7 7x;MH--r 5 *V-;i/-5-;fr;i^>i^^;]/X77-;i/tf>* 
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?JWJV7 7 n;V-lH--r ^ &V-)l-5-l) )V$ ymzmzo FAB-MS.249 (M+H)\ 
9 5 

JV-6- 7;i/^D^-7^l^>t ^ST 4 Bf H SJS L T, l-[(6-7 O ^- 7 ^ 1/ >-2--T 
;i/)/^;V]t:^U zSy-l-^-frZUluLtzo FAB-MS:260 (M+H) + e 
#%#J 9 6a 

s^mii, 2-[(2-75 y 1^)7$ h 

^&MWt LT%tZo FAB-MS:162 (M+H)\ 
9 6b 

^>V/— h U ;i/£2Kfe@Kfc<h bT#fc„ FAB-MS:188 (M+H) + . 
##M 9 6c 

4 MM7jc^-v^it>«W^377-^©?g^M^4 < Ct^L, 2-(2- 

>-l-<;i/)^S#^^^;i/X7NX^&^fe®#:i:tT#^o FAB-MS:221 (M+H) + . 
9 6 d 

2-(2-^-=^v-f s^yj v ? >-i--r;i/)^E«^^x7sx^^m^tbTfflv\ 

###!19 3 b tlIllLT2-(2-t+V^$^;Uy>-HJWSi^Sfei# 
£: UTtifCo FAB-MS:205 (M-H)". 
##M9 7 

WO94/20473^$g©###l2-CCfE® ©#£f;ifto T, 2-(-f 5 W-JV-l-'f JU) 
^mW^g^Lfc 0 FAB-MS: 1 89 (M+H)\ 
#fM9 8 

Monatshefte fur Chemie, 96: 182, 1965f5ffi©#?£k:fe T> 2-7 xXJl-7^7 7- 
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;i/SfejaSK*8l3SL/fc. FAB-MS:230 (M + )o 
##09 9 9a 

^* S S)V-** y$Ill^iH^TJ^Mttt llffc. FAB-MS:235 
(M+H) + 0 

9 9b 

b tmm\Z LT, 2-->£ P^*5/;P*^5/SfifA#K*«j6Ufc. FAB-MS:219(M-H)-o 

10 0 

J.Med.Chem, 14: 1054, 197lf3i£cD^t$oT. N-(fc°^U ^>A-^)V)^>X7 
S. K— lli^lll/f:. FAB-MS :205 (M+H) + c 
1 0 1 

3- 7 s y tr u > & ^ > v /-r ; wb b x# e> n * n-( tf u 5? >-3--r ;io^ > x 7 * 
F*^*;~-)v%.zf**;-)i<DM&mwiizmffiu ^Mm^m-mm^jvm 

(±)-N-(tf^U ^>-Hi^>X75 F-SiI^l#ibT#fc, 
FAB-MS:205 (M+H) + . 
10 2 

fcwsc-HCK H0BtS^hUx^;VT5>^inA, ^t;Ti6^M#b^o £ 
-i )\>) * m < u *j >-4--r jv } * ;u a^e-t tf ^ u ^ >m t-^^;v 

X7fJ^ifel*tLTHfc. FAB-MS:470 (M+H) + . 
###1 1 0 3 

1-K6-7 m-7$v y-2-4 )V) * ^)V] tf ^ u v >-4-< s 
1-^ >>?;K2-y ?;i/x;P7 7 ~;imh-< 5 *V-;i/-5-#;i/tf >m£ifi$4 <hbTj^ 
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i/^ 0 2tmm\zLX, i-^77;wn-{i-[(6-7;u^p77777-2-^) 

5 K^M3ibfco FAB-MS:489 (M+H) + 0 
#%$J 10 4a 

i-[(6- 7 a ^- 7 * > >-2--r ;io* f-)V\ tf ^ u 7 >-4--f ;i/7 5 >z#Ri6R # 

(S)-N-(t-7h^r'>*;^-;V)7°DU>^^tLT^^, 0 2 <h|Wl4»{3U 

t, (s)-2-u i-[(6-7 Dt7^i/ >-2--r tf ^ u v 7-4-f ;i/ j # ;wt^-f 
;V)t!D u 77-i-*;i/^7^ t-7^;ux7x;u^Mbfcc fab-ms:456 (m+h) + 0 

10 4b 

(S)-2-({ i-[(6-7;b^ □ i-y 7 v >-2--r 5=-;u] tf ^ u -7 >-4--r ;ui # ;w\ ,; E-r 
;V)tfou-7>-i-*;i/^>M t-^xxfJi'WtLTiu, ###J9 let 
^itut, (S)-n- ( i-[(6-7 o ^ 7 7 v y-i-i 5-)v\ tf ^ y 7 >-4--r ;u } 

b°DU7>-2-^^#^rit5 K-m^m^M5iUfCo FAB-MS :356 (M+H) + o 
10 5 

exo-3-75y-8-^>7;K8-7ifH77P[3.2.1]^-7^>^s 1 0 2t^i 

(DTJ&lCck D2-7i^IfIti^^t, N-(exo-8-^>7;P-8-7lffcf 77 D 

[3.2.i]3-77>-3-f jU)t'7x-;i/-2-*;i/#^rit$ FtLfc, £ft£x7/-;w;: 

H&T. SEMTK^JSTcSrfrV^ N-(exo-8-7if fcf77 P[3.2.1]^7^>-3--f Jl/)h'7i 
x;K2-^;^^it5 K-i^M^^7 ; E^7 7 7<i:LTt#fe. FAB-MS:307 (M+H) + o 

exo-8-[(6- 7 P i- 7 7 1/ >-2--f )\>) * ^)V]-%- 7*¥\Li/$U [3.2. 1] * 7 7 >-3- 
< ;U7 = >27 mg© 77 P P * 7 7 P P «4-X h P 7 xX JU23 mg, ^it 

h U 7 A16 mg£7JD;L 40#W£tim (S)-N-(2-X b P 7i-*) tf P U 7> 
-2-ti)l#*DS. F22mg> h U Xf;V75 70.03 ml^SD^T, ^ST-«#bfco 

X^;l. : ^\^it> = l : 6)Tft@bT^ (S)-Nl-(exo-8-[(6-7;l'^-P±77 l/>-2--f 
W ^;i/]-8-7lf If 77 P[3.2.1]^"77 7-3--f ;P)-N2-(2-X h P7xX;V)tfP u 7 
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>-l,2-v#Jl/#^$ K(49mg)&ftfc. 

MffiM2~3 6-5 8 
nmntmmzLX, HJS#|2~3 4%.Z$3 6-5 8 ©fc^fcl&SlifiLfc. 

mmm 5 9 

(S)-N2-[2-(t- 7?\>1/> J * yn^y)7x^ ;i/]-Nl - (exo-8-[(6- 7 jl^ P ^ 7 * U 

>-2--r ;p)^^;i/]-8-Tif if ->7 u[32,\\*>?5> >-3--r;i/j tra u ^>-i,2-x* 

h*22 mgC^)> ? ^DP^^>^{C^h^7*^;U7>^r:7^7;^7-r F 
(1.0 MTHF^ae 0.07 ml)*JP^ 2l$MiI#bfc. S^^fcTKSSP^TKKx^- 
TttUbfc. #*l£*S*«»^hU9AT!tttt», M£75>/87 
dt bl/y77*i^A7P^ h^7 7>f-(ft||x5 i ;i/)T«[8tL/T, (S)-Ni- 

{exo-8-[(6-7;i/^-0 ^-7 ^ 1/ >-2--T Jl')* 3^l/]-8-7 If tf v7 n [3.2.1]* 2 2 >-3--f 
;V)-N2-(2-k HD^->7xX;P)lf D'J v>-l,2-^;l,^^+)-5 )*<19mg)£*fc. 
6 0 - 6 2 

nasmx^s 9tmmzLT, mmw6 o~6 2©{b^-t/^®^bfc„ 

6 3 

exo-8-[(6-7;i/^D^-7^ I^>-2--f ;^^^]-8-71f \± s st> U [3.2.1]*? ? >-3- 
A;U/t5>lt 7 xX;i/X7 5^1/592 mg£7-fe hx h U;U20 rol©jg-&|&k:, (S)-2'- 
->7^ tfPU5?>-2-*;P#+-iJ-XU H315mg, 1,8-^7-tfH^P [5.4.0] 7>X 
^-7-X>223 mg&tf 7-fe Fx h U;i«4 ml©g£^£JDx., MTl7l^Maa#Lfc. 

vU*W^^A7P^hd7^7^-(^7y-;V/7>^X77K»^PP^;i/ 
A = 1/99) 7V;Vmi52mgt^^y-jV»^ *BETT?*8LT, 

(S)-N2-(2-v7y* 7xXJl/)-Nl-{exo-8-[(6-7;i/^-P^-737 l/>-2--f ;i/)^;i/]-8-7 
Iftfvi? P[3.2.1]*7*>-3--r;i>) tfP <J S?>-l,2rS?*JV#*-U-5 F-7T;M*a[ 

3lM#J3 506 4-70 

IM6 3 £H*K:LT\ «0ij3 5X1X6 4-7 0 ©fc^ttfcSBfibfc. 

7 1 
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2-{[(S)-l-({exo-8-[(6-7 )V* U-jry $ V >-2--f )V)^^)V)-S-7lf t: v ? D [3.2.1] 

^mmi?*^ ^>HP-20(HM^) C?^/^^/ -^=100/0-50/50) T 
fiibT, (S)-2M[l-({exo-8-[(6-7JV^n^7^l/>-2-^;l/)^^Jl/]-8-7ifH>'^a 

±b l ) 7 Ai£l95 mg$I^B B a ttl#t LT#7c. 
fSJ60J 7 2 

2-7 5 J -N- { exo-8-[(6- 7;i^PT7^V >-2--f ;V) ^ ^Jl]-8-7 ^ M'sZU [3.2. 1] 
^*>-3--f;i/)^>lf5 K300mg, 2-^DP^>X7;Pxt:Hl05mg, 
&tfl,2-S7;7 D OX^>5ml©^tl^^-triBtP B m^> h U 7-fe h^^KSUb 
*7^HJ7A315mg£;bn7L Siai?3B^^bfco S^^»^tK^± 
hU7A7K^30mi*ln^> Pmx^;i/50mi-eafflb, ^M^^fO^^JcT 5 ^ 

7 A£ P T h 7*5 7 ^ - (7 >^EX77j</7< 37 J -)V/<7 P P*;UA=0.2/2 

/98) Tit©Lfem> wm^)itn-^*v><Dn£mmfrt>m£&LT, i-ia- 

77 DD^>^Jl/)75 /]-N-{exo-8-[(6-7;t/^-P^-7^ l/>-2--f ;U)7<^]-8-71f 
h'5>^ P[3.2.1]^i7^>-3-l';i')^>1f5 Kl87rag^feif^ B e H i:bTt#fcc 
«#17 3 

(R)-N-{exo-8-[(6-7;i^ P ^- 7 ^ 1/ >-2--f ^)V}-S-71f h*-> 77 P [3.2.1]^" i7 
7/-3--01'} k°P U v>-2-^;W^^$ K250 mg^DMF 8 ml©^-&tllc:2-X N P 
7 x-jVill31 mg, WSC • HC1 138 mgWHOBt 97 mg^SDTl, ^fiTllB#50ii 
M-^fco h 'J 7A7k*g|£40 ml^JnTL, Mx^JHOO ml 

M£vU#y;P#5A£P^h^7^- (t^V-JV/^PP* 
^A=0/l00~3/97) T*fSbT#^tlfcia#:£y^y-;H0ralH^t, 7^ 
;Hi57mg^JnAfc^ M£^ST<5££fcJ;«9, (R)-N-{exo-8-[(6-7;^P^-7 
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7 U>-2-4 fr)*?-)VyS-71f h* v7 D [3.2.1] 7 >-3-^ )V)-l-[(2-~ hD7x~ 
^)7t^]Kny v>-2-^;U#^it$ K -77;|/|gi&277 mg£&6#iM4H# 

HfiSfll 7 4 

gififl 7 5 

(R)-N- {exo-8-[(6- 7;V^P^7^l/ >-2--f ;V) * ^)V]-i-7 if b* 7 O [3.2. 1] ^- 7 
7 >-3--OU) £ □ U ^>-2-*;U^^rit5 K250mgt7"t h - h U ;itfmlC!5ig-&4&fc 
2-~ FD7xZMV->7t- hl24mg^JPA, ^£T24B#f B m^bfe. M£fg 

*u =f#e,nfc^}ft^->u*^>^^A7D^h7^7^- u^;-;i//^no 

*;W>=l/99~2/98) TffiMtTc. #£>nfc5tfe#JM4@#:£^7/-;M0 ml 
itZ^T. (R)-N2-(exo-8-[(6-7;i/^-D^-7^ l/>-2--f )l)^^)V]-S-71f h*:>7 O 

[3.2.i]^-^ ^>-3--t;V)-ni-(2-^ h n7x-;i/)tro y ^>-i>v#;i/#^i7-$ h— 

7 V;i/^164 mg£H£l§iH <h LT#L 
«0iJ 7 6- 

i-[(6-7 □ ± 7 7 v y-i-< )i)*7)\>] e ^ u s> >-4--r $ >- ^^^200 

mg&tf2-7x~;i/£S§^120mg£:&fc*9 1 l'>3mlk:^U ^fUlWSC • HC1 
140 rag, HOBt 98 mg&tf h U X^;i/7$ >0.25 ml£JD*., ^^fCTl6^MJt#U 
fee M^{C|gfP^7j<*^-hU7A7j<»3ml^JJ0Afeo WM£#J!iU 7o 

t^o#e>nfe^^7-fe Nu;i/^e.n^B B abT#fe^^^i65mg©a^(D 

110 mgi&WX^HO ml£tf 7 7 7 -;H0 mlfcjgffi U 4 M&ttSf -gl^X^ 
HIS H b T , N-{ l-[(6- 7J^Dt7^l^ >-2--f )V) 7 t° ^ U ^ >-4--f )V } t* 

zmm 77-98 

£JKM 9 9 
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Organic Reactions, XII, 356 (1962)fe«k©7j&«^, l-*> i?)l-N-[ l-[(6-y 
"J-)V-5-^)V^^5 K400 mg©^^y-;i/8 ml-THF8 mlM'&&16lfcmffl<D y 

7>r~ (^^y-;V/^DD^;i/A=2/98~4/96) TMbTc^ -fV7°ntVl' 
I-f Jl/ - ^ n D ^JVA-ltiX^JW^S^i IT, l-^>iS)V-N-{l-[(6-7 
Oj-y #U>-2--( T)V\ t:^ U ^>-4-< ^}-lH--f 5 yV-fr-S-tUlstf^S. 
H 30 mg£&&&ii 1 1/ T#7c . 
n« 1 0 0 

N-(exo-8-71f h*S/7 □[3.2.1]^^37 >-3--r;l')E7x-;i/-2-*;l-#^5 F— ±& 
M&370 mg£>7-fe: hUJHo ml®m\Z2-y'n^:*^)l,-6-y )V*Uy-y ? U> 
258mgS:^m* U >7 A450mg£iQ;^ ^UfcT 1 Blt^U/Co &&}£J-f£ftliK^ 

Jl/*7A^DYh^77^ (^^/-;P/7 0P^;PA=2/98) tilbfc. 
tf^tlfc^H-fe^tl^^^y-^lOmlt^L, Va.^^75mg^J)PA, 
l§£L7c^ Ilt^^y-M&S^U, N-{exo-8-[(6-7;^P^7^l/> 

-2--T Ji/) ^ if E ~> 7 o [3.2. l] :t 7 >-3--r Ji/ } b* 7 i - ;i/-2-# ; ^it $ 

H—>i9^±g267mg^M^^ttT#feo 
HHFll 10 1 

N-y7 7 -N'-{exo-8-[(6- 7 iVirU-fy $ V >-2--f )V) * 7 If tf >- 7 □ 

[3.2.1]t^^>-H;V)-0-7xZJW V91/786 mg> (S)-2'-^>7; t?DU^>-2- 
AJ^^'J R3mg&£/DMF 0.5 rrd©?j§£^£l00t:T2B^ji#L 7c. 7ft<$^ 

/7nm*^A=l/99~4/96) T'H^UT, (S)-l-(N-->7 7-N'-{exo-8-[(6-7;V:t 
n -jr 7 £ V >-2--f 5^-8-7 If k'y^a [3.2.1] *y $> >-3-< ;]/} 5.5. ^ 

-r ;i/)-N-(2-->7 7 7x-;i/)tfo u >^>-2-*;u^^if 5 Wmg&m&itgh&mfo 
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nmm 1 o 2 

2-7xx;V£JM?lS400 mg© h;i/X>10 ml&SSfcfcDPPA 0.45 ml&tf h U X^U 
7S>0J8inlSS»t?«TU, 10tfCT?15^WStJ^l/fc. S«^50tl:^Lfc 

ll0t;fcT2B#!iSiS#Ufc. SM^iS^T^b, ffift^Sfrk^hUSAzKig 

ismh-b u;wMx^;i/^e>s^ B B H LT, tf7xx;i/-2-;frjw\*=; >m 

HM#J 10 3 

(S)-l -( { exo-8-[(6- 7MD^7^U >-2--f ^) * ^;U]-8- 7 If tf >- £ O [3.2. 1] ^ & 

^OD^^>l.5ml^C, hU7;i/^DM0.7ml^3!K^TiPA> MTf5NfWil 
#L&&> *«ES«*Lfc. jR«K:5?*nn**>5.0iriK BopSS^97.3 mg, 1-7 
^T>* >75 >^^48.8 mgXtf 5M VZfU \>)\,X&)V7% >0.20 ml£iP;LT 

(S)-N2-(7 £*T >^ >-l-< ;i/)-Nl-{exo-8-[(6-7;P^" n7"7^l/ >-2-< )l) * 9^l<|-8- 

7*f fc^>7 n[3.2.i)*7*>-3--r;i>) tra u ^>-i,2-v?*;i/^^5 h*ao2 mg )£ 

0 4Ktfl 0 5 

UMl 0 3IB«©^t^«fcbT,HJ|g^Jl 0 0 5©{b^^3i 

HM^J 10 6-109 

nmm i o 3 msnmm 5 9 E«©#ft£H«fc it, mm\ 106-109© 
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nmn 1 o 

tco % 6 tlfcM ^y'J^^'M 7A^D7 h^57^ -(»»/ ;* ^ y* 

□ n^A=0.2/2/98~0.4/4/96)TflMbT, 3-k F 0=^v-2-(t!^ U V>-\- 

t!768 mgZmffi&tfoWtiStLT&Tc. tf^tlfc^toO mg, exo-8-[(6-7;k*D 
7" 7 ^ k >-2-< ^^]-8-7lf k* v 7 D [3.2.1]:* 7 7 >. 3 ..f 5 >- ggg 
300mgS.r/DMF3mI©^'o-#|{l, HOBtl25mg, WSC • HC1 209 mg&C/ h U X^;i/ 
75>0.35ral^JP^v ^T-17^r B m#Lfc 0 ^^fc^P^TK^^ h 'J 
^feOmlSrJPTk MX^30mlT3[5]aiiSLfeo »Jf£7.k, IS?Q^7K7rJIi 

J±>7 VP?? >( — J ~;k/7 D OTjK;i/A=3/97)T'*tMLT, 

N- [exo-8-[(6-7 Jk<T D ^ 7 7 k >-2-"T 3=-;l0-8-71f hv^n [3.2.1]:* 7 7 >-3- 
-f^}-2-t Fn^->-6-(t:^U v>-l-7a^x;i/)^>XT5 K69 mg^ft-S^JI 

a~9 0 ©ft^ft®lMWllb#WT-^f ^fc^W 1 ~ 1 1 

o oik&m<Dmfem$mmk^m^-$r*mz : & 1 ~ 5 n-en-^n^-r. tfc. 
6~i 8 \z*mwo%i<Dik&m<DMmz*-T 0 znziz, mw.omm&^mMMiz 

' Ph : 7x"JK Me : 7<7S>k Et : X^;k iPr : 2-7°Dk°;k Bn : ^>:yjk Ac : 
7-fe^;K Ms: ;*7>7Jkfc Jk cHex : y^D^y^K TBS : t-T^Jkv*;*?- 
;k> U ;k Boc : t-7 h =^># Jk# - Jk REx : Ex : Cmp : 

fl^r«-5f, Str : Pos : !it£&M, Sal : £ (^fBfc : 7 UH* ; HC1 : & 
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mm ; Ma : T W >&& ; Fu : 7?MI ; Ox : v^^lg ; gm3«#<i:© 
it«^U MM** 2ilCl\Z-i&Mm$:Mm-Z>o), Dat : (FP : 

FAB-MS(M+H)\ FN : FAB-MS(M-H)\ EA : 7CIH#*JtM(%) (Cal : ft M ; Fnd : 

mmm), nmri.- ii^i^^i? h;v (DMso-d 6 ,TMsi^gi5^) ©ft*$ftt:- 

£©<Mi, NMR2 : OTI^lX^ h)V (CDCl 3 ,TMSI*mBg|2fS) ©ftiEW&t:- 
^ CD 5 tt. MP: M£ CC)) 0 
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*1 



REx 


Str 


Dat 


la 


H0 0 NH 2 


MS(m/z) : 143(M*) ; IR(neat) : 1622, 1586, 1493, 1180, 
838cm-' ; NMR2(300 MHz): 4.02(2H,brs), 4.60(lH,s), 
6.14(lH,d,J=8.7),6.26(lH,s),7.07(lH,s) 


lb 


OTBS 


MS(m/z):223(M + ); IR(neat) -.3472,3378. 2955, 2930, 1613, 
1505, 1277, 1227, 925, 833, 783, 743 cm -1 ; NMR2(300 
MHz):0.24(6H,s),1.02(9H,s),3.50(2H,brs),6.59-6.83(4H^ai) 


lc 


Me 
^X)TBS 


MS(m/z) : 237(M T ) ; IR(KBr) : 3475, 3387, 2956, 2932, 
2859, 1615, 1484, 1283, 1171, 961, 838, 782cm -1 ; NMR2 
(300 MHz): 0.24(6H,s), 1.02(9H,s), 2.17(3H,s), 3.67(2H, 


Id 


TBSO'^Me 


MS(m/z) : 237(M*) ; IR(KBr) : 2955, 2930, 2858, 1502, 
1236, 1164, 1006, 970, 875, 862, 839, 780cm-' ; NMR2(300 
MHz): 0.15(6H,s), 0.97(9H,s), 2.12(3H,s), 3.33(2H,s), 6.54 
vixi,b^ 5 o.jj^zji,a,j — i\j.D) 


le 


TBSC^CI 


MS(m/z) : 257(M T ) ; IR(neat) : 3463, 3376, 2956, 2929, 
1497, 1263, 944, 839, 781cm' 1 ; NMR2(300MHz): 0.17(6H, 
s), 0.97(9H,s), 3.74(2H,brs), 6.58-6.67(2H,m), 6.79(lH,d, 
J=2 5) 


If 


^NH 2 
TBS0'^N0 2 


MS(m/z) : 268(M0 ; IR(KBr) : 3484, 3355, 2951, 2929, 
2856, 1564, 1230, 969, 872, 838cm-' ; NMR2(300 MHz): 
0.19(6H,s), 0.98(9H,s), 5.78(2H,brs), 6.71 (lH,d,J= 9.0), 
6.90-6.96(lH,m), 7.49-7.54(lH,m) 


lg 


S^Me 
TBSO 


MS(m/z):237(M T ); IR(neat) : 2954, 2857, 1701, 1469, 1418, 
1254cm" 1 ; NMR2(300MHz): 0.20(6H,s), 1.01(9H,s), 2.04 
(3H,s), 3.58(2H,brs), 6.28(lH,d,J=7.8), 6.33(lH,dJ=7.8), 
6.86 (lH,dd,J= , 7.8,7.8) 


2a 




FN : 232 


2b 




FP : 274 


2c 




FP : 248 


2d 


0-fc0 2 H 
N-' 


FN : 233 


3 


Q-s C0 2 H 


FAB-MS:264 (M+) 


4 


O-l4,C0 2 H 


FP : 248 
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5 


° 2 N H 

^JFmoc 


MS(m/z):457(M + ); IR(neat): 3332, 3017, 1701, 1502, 1340, 
1278, 1119, 758, 741 cm' 1 ; NMR2(300 MHz): 1.82-2.38 
(4H ml 3 52-3 84 OW ml d 68 (AV( ml Q8 7 81 

(HH,m), 8.19-8.28 (lH,m), 8.78 (lH,br s) 


6 


Me rNFmoc 

\ / 


MS(m/z):440(M + ); IR(neat): 3261,2955, 1697, 1683, 1451, 
1418, 1355, 1127, 910, 761, 734 cm" 1 ; NMR2(300 MHz):. 
1.90-2.54 (10H,m), 3.28-3.72 (2H,m), 4.16-4.78 (4H,m), 
6.97-7.82 (HH,m) 


7 


_< CI H 

Cl r NFmoc 

V » '1 If* W V 


MS (m/z) : 481(M T ) ; IR(KBr) : 3401, 3261, 3007, 2957, 
2896, 1679, 1528, 1478, 1438, 1355, 1336, 1264, 1176, 
1128, 1090, 1035, 990, 908, 764, 742 cm' 1 ; NMR2(300 
MHz): 1.90-2.25 (4H^ci), 3.38-3.68 (3H,m), 4.28 (lH,br s), 

A AO. fIXJ m\ A iCO /OTT -~»\ n 1 c *7 AC /r\TT \ *i y •* 

4 .43 (lH,m), 4.62 (2H,m), 7.15-7.45 (9H,m), 7.61 
(2H,d,J=7.4), 7.76 (2H,dJ=7.4), 8.55 (lH,br s) 


8 


CN 

o-y • 

r ^NFmoc 


FP : 456 


9 


CN 

CI ^NFmoc 


FP : 472 


10 


BnNHyD 

^JSlFmoc 


MS(m/z):426(M T ); IR(neat) : 3345, 2962, 1675, 1560, 1424, 
1332, 1261, 1132, 1091, 1028,740 cm" 1 ; NMR2(300MHz): 
1.62-2.14 (4H,m), 3.36-3.72 (2H,m), 4.14-4.58 (4H^n), 
7.04-7.82 (13H,m) 


11 


PhNH^O 

^JvlFmoc 


MS(m/z):412(M T ); IR(neat) '.3315,2883, 1696, 1602, 1196, 
1121, 986, 909. 758. 740 cm ; NMR2(300 MH7V 1 60-1 1? 
(4H,m), 3.36-3.72 (2Hm), 4. 16-4.62 (4H,m), 7.04-7.82 ! 
(13H,m) i 


12 


^jvIFmoc 


MS(m/z):490(M + ); IR(neat):3371, 2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm" 1 ; NMR2(300 
MHz): 1.87-2.52 (4Hm), 3.38-3.76 (2H,m), 4.07-4.65 (4H, 
m), 6.92-7.86 (1 lH,m), 8.34 (lH,d,J=8.0) 


13 


CI H 

lfT N T 0 

^J^Fmoc 


MS(m/z):446(M + ); ]R(neat) : 3385, 3302, 1698, 1524, 1442, 
1417, 1354, 1337, 1120, 939, 741 cm' 1 ; NMR2 (300 MHz): 
1.86-2.58 (4H,m), 3.36-3.77 (2H,m), 4.06^.66 (4H,m), 
6.98-7.84 (HH,m), 8.30-8.40 (lH,m) 


14 


MeO h 

by 


MS(m/z):442(M + ); IR(neat): 3314, 3008, 1699, 1670, 1602, 
1535, 1425, 1253, 1125, 1024, 760, 739 cm" 1 ; NMR2(300 

X AT T \ . 1 OO O C £ /ATT — — \ O A 1 O OO / T" n a •* r\ a s- r\ s att 

MHz). 1.88-2.56 (4H,m), 3.43-3.82 (5H,m), 4.12-4.60 (4H, 
m), 6.80-6.88 (lH^m), 6.90-7.84 (10H,m), 8.30-8.44 (lH,m) 


15 


?r h 

(T N T 0 

QiFmoc 


MS(m/z):490(M + ) ; IR(neat) : 3371, 2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm" 1 ; NMR2(300 
MHz): 1.87-2.52 (4H,m), 3.38-3.76 (2H,m), 4.07-4.65 (4H, 
m), 6.92-7.86 (HH,m), 8.34 (lH,d,J=8.0) 
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16 


^ (NvlFmoc 


MS(m/z) :480(M + ) ; IR(neat) : 3420, 3302, 2958, 1699, 1591, 
1531, 1453, 1320, 1170, 1120, 758, 741 cm' 1 ; NMR2(300 

MnZJ. 1.00-Z.jU (4H,mj, /O (Z±i,mj, 4.1(0-4.04 i,4JHL, 

m), 7.08-7.84 (HH,m), 8.08-8.32 (lH,m) 


17 


f NFmoc 


MS(m/z):490(M + ); IR(neat): 3327, 2893, 1703, 1678, 1490, 
1430, 1129, 815, 761, 737 cm" ] ; NMR2(300 MHz): 1 .81- 
2.16 (3H,m), 2.44-2.64 (lH,m), 3.34-3.80 (2H,m), 4.10-4.62 
(4H,m), 7.22-7.84 (12H,m) ! 


18 


iPr h 

^ QIFmoc 


MS(m/z):454(M T ); IR(neat) : 3305, 2963, 1695, 1525, 1450, 
1355, 1176, 1120, 909, 734 cm -1 ; NMR2(300 MHz): 1.05- 
1.30 (6H,m), 1.85-2.30 (3H,m), 2.51-2.67 (lH,m), 2.93-3.13 
(lH,m), 3.38-3.70 (2H,m), 4.13-4.62 (4H,m), 7.02-7.44 (7H, 
m), 7.46-7.87 (5H,m) 


19 


H 

^ QJFmoc 


MS(m/z):490(M + ); IR(neat):3317, 1682, 1592, 1540, 1478, 
1421, 1179, 1126, 909, 735 cm' 1 ; NMR2(300 MHz): 1.80- 
2.64 (4H,m), 3.34-3.78 (2H,m), 4.00-4.62 (4H,m), 7.06-7.86 
(12H,m), 9.29 (lH,br s) 


20 


f Nrrnoc 


MS(m/z):430(M + ); IR(neat):3287, 2954, 1697, 1620, 1539, 
1454, 1354, 1259, 1122, 909, 734 cm" 1 ; NMR2(300 MHz): 
1.84-2.62 (4H,m), 3.24-3.68 (2H,m), 4.04-4.64 (4Hm), 
6.96-7.88 (HH,m), 8.23-8.33 (lH,m), 9.14 (lH,br s) 


21 


OTBS 
^NFmoc 


MS(m/z):542(M + ); IR(neat):3398, 2953, 1697, 1597, 1522, 
1453, 1404, 1336, 1262, 1111, 911, 739 cm' 1 ; NMR2(300 
MHz): 0.27 (6H,s), 0.95 (9H,s), 1.88-2.44 (4Hm), 3.38-3.74 
<7H m) 4 08-4 56 <4H m) 6 78-7 94 C10H ml 8 30-8 70 
(2H,m) 


22 


H 2 N H 

QJFmoc 


MS(m/z):427(M T ); IR(neat): 3375, 2889, 1698, 1455, 1298, 
1199, 986, 844, 745 cm' 1 ; NMR2(300 MHz): 1.87-2.50 
(4H,m), 3.38-4.06 (4H,m), 4.16-4.60 (4H,m), 6.66-6.80 (2H, 
m), 6.95-7.05 (lH,m), 7.16-7.45 (5H,m), 7.52-7.65 (2H,m), 
7.68-7.84 (2H,m), 8.37 (lH,brs) 


23 


Cl rOJFmoc 


MS(m/z):474(M + ); IR(neat) : 3333, 2943, 1696, 1683, 1523, 
1447, 1421, 1257, 1171, 1038, 756, 741 cm" 1 ; NMR2(300 
MHz): 1.22-1.72 (4H,m), 2.22-2.37 (lH,m), 2.66-2.93 (1H, 
m\ 3 84-4 92 (8H m) 7 16-7 44 (8H m) 7 48-7 62 (2H m) 
7.70-7.79 (2H,m) 


24 


w VN N-Bn 
O ^ 


MS(m/z) : 310(M T ) ; IR(KBr) : 3628, 3253, 2814, 1733, 
1646, 1456, 1373, 1247, 1045, 1000, 865, 741cm" 1 ; NMR2 
(300 MHz): 2.37-2.42(4H,m), 3.46(2H,s), 3.59-3. 67(4H,m), 

J-7.9). 7.20-7.34(5H,m), 9.74(lH,s) . 


25a 


\ NdOC 


MS(m/z):330(M + ); IR(neat) : 2977, 1696, 1682, 1454, 1435, 
1401, 1365, 1165, 1124, 927, 753 cm" 1 ; NMR2(300 MHz): 
1.31-1.47 (9H,m), 1.78-1.47 (4H,m), 2.82-3.04 (2H,m), 
3.38-3.94 (4H,m), 4.58-4.88 (3H,m), 7.06-7. 24(4H,m) 


25b 


Ul Q^Boc 


MS(m/z):338(M + ); IR(neat) : 3306, 2978, 1683, 1540, 1395, 
1246, 1164, 921, 752, 733 cm" 1 ; NMR2(300 MHz): 
1.18-1.58 (9H,m), 1.74-2.48 (4H J m), 3.16-3.60 (2Hm), 
4.10^.76 (3H,m), 7.10-7.54 (4H,m) 
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26 


NC H 

fT N r° 

^NFlTIOC 


FP : 438 


27 


NC H 

fir N T° 

( NFmoc 

Me 


FP : 452 


28 


EtO H 

[f\ N Y° 

^ (^NBoc 


FP : 335 


zy 


Et0 2 C H 

Pt n t° 

^ QJBoc 


TTT) - Q /TO 




H 2 NCO H 

(Vy° 

^ (\lBoc 


TTD • QQ/I 

rr • 334 


31 


NC H 


FP : 444 




^ H 

W~ N Y° 
H=/ ^jvlFmoc 


JFr . 464 




CI H 

£NFmoc 


tr . 44o 


34 


Me H 


FP : 417 


35 


Me h 
NC QMFmoc 


FP : 442 j 


36 


F 3 9 H 
|j N Y° 
N QvlFmoc 


FP : 482 . 
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37a 


0 2 N H 

^"NBoc 


MS(m/z) : 321(M T ) ; IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm- 1 ; NMR2(300 
MHz): 1.45(9H,m), 1. 76-2.01 (4H,m), 3.04-3.69(4H,m), 
j.yo-4.1 /(lri,m;, o.ol(iii,m;, o.y /-/.iy(iii,m), /.// (,iti 9 t, 
J=8.5), 7.30-7.45(lH,m), 8.03-8.20(lH,m) 


37b 


NC H 

&y 

^ QiBoc 


FP : 302 


38 


NC 


FP : 303 


39 


^NFmoc 


FP : 439 




0 2 N H 


MS(m/z):235(M0; IR(neat) : 3360, 3215,2972,2871, 1694, 
1608, 1503, 1434, 1339, 1146,744 cm" 1 ; NMR2(300 MHz): 
1 73-1 85 f2H ml 2 00-2 3? C3H ml 3 05-3 20 C2H ml 3 94 
(lH,dd,J=4.9,9.3), 7.14-7.22 (lH,m), 7.60-7.68 (lH,m), 
8.17-8.24 (lH,m), 8.82-8.87 (lH,m), 12.19 (lHbr s) 


48 


BnNhUO 


MS(m/z):204(M T ); IR(neat):3313, 1698, 1540, 1451, 1419, 
1353 1121 909 759 736 cm" 1 * NMR2C3O0 MH7V 1 67- 
2.25 (4H,m), 2.82-3.04 (2H,m), 3.77-3.84 (lH,m), 4.42-4.47 
(2H,m), 2.82-3.04 (2H,m) 


49 


PhNH^O 

/"IJLJ 


MS(m/z) : 190(M T ) ; IR(neat) : 3304, 3060, 2935, 1667, 1489, 
1446, 1371, 1257, 1193, 925,732 cm -1 ; NMR2(300 MHz): 
1 63-1 82 f2H ml 2 10-2 30 <"2H ml 2 94-3 14 (2H ml 
3.80-3.88 (lH,m), 7.23-7.40 (5H,m), 9.76 (lH,br s) | 


50 


Br H 

6% 


MS(m/z):268(M T ); IR(neat) : 3347, 3222, 2970, 2871, 1683, 
1588,1507,1437,1292,1025,751cm -1 ; NMR2(300 MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3Hm), 3.02-3.18 (2H,m), 3.92 
HH dd J=4 9 9 31 6 92-7 02 HH ml 7 ?7-7 36 C1H ml 

^ X A, JLjUUj J T.S^S*~J)^ \J,yZ* 1 *\J£* yxXXyXXXJj 1 / / # JVJ ^AAAjAJLAy, 

7.51-7.57 (lH,m), 8.43-8.47 (lHjn), 10.47 (lH,br s) 


51 


PI H 


MS(m/z):224(M' r ); IR(neat):3345, 3237, 1682, 1593, 1515, 
1442, 1297, 1102, 1056, 1035,752 cm" 1 ; NMR2 (300 MHz): 
4.67-1.89 (2H,m), 1.92-2.31 (3H,m), 3.00-3.18 (2H,m), 3.92 
(lHdd,J=4.9,9.1), 6.97-7.08 (lH,m), 7.22-7.40 (2H,m), 8.47 
(lH,d,J=8.2), 10.47 (lH,brs) 


52 


MeO h 

ox 


MS(m/z):220(M + ); IR(neat):3283, 2967, 1672, 1598, 1523, 
1461, 1250, 1118, 1028, 751 cm" 1 ; NMR2(300MHz): 1.66- 
1.86 (2H,m), 1.98-2.27 (3H,m), 2.96-3.13 (2H,m), 3.82-3.91 
(4H,m), 6.84-7.08 (3H,m), 8.39-8.46 (lH,m), 10.10 (lH,br s) 


53 


Br H 


MS(m/z) : 268(M T ) ; IR(neat) : 3347, 3222, 2970, 2871, 1683, 
1588, 1507, 1437, 1292, 1025,751 cm" 1 ; NMR2(300MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3H,m), 3.02-3.18 (2H,m), 3.92 
(lH,dd,J=4.9,9.3), 6.92-7.02 (lH,m), 7.27-7.36 (lH,m), 
7.51-7.57 (lH,m), 8.43-8.47 (lH,m), 10.47 (lH.br s) 
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54 


F 3? H 

^ Ajh 

\ / 


MS(nVz):258(M0; IR(neat): 3244, 2948, 2871, 1685, 1588, 
1522, 1457, 1320, 1114, 1035, 763 an 1 ; NMR2 (300 MHz): 
1.71-1.83 (2H,m), 2.00-2.28 (3H,m), 2.97-3.15 (2H,m), 3.91 

(lH,d,J=8.5), 10.53 (lH,brs) 


55 




MS(m/z):268(M T ): IR(neat) : 3356, 2946, 1676, 1589, 1545, 
1508, 1489, 1396, 1307, 1070, 826 cm" 1 ; NMR2 (300 MHz): 
1.66-1.83 (2H,m), 1.84-2.09 (2H,m), 2.16-2.29 (lH,m), 
z.yj-o.i*f {Zrijn), ( k lM J cla 3 J=5. 1,9.1), 7.4U-7.4o (2H,m), 
7.49-7.55 (2H.m). 9.79 (lH.br s) 


56 


iPr H 

fT N T° 


MS(m/z) : 232(M T ) ; JR(neat) : 3330, 3264, 2964, 1681, 1585, 
1518, 1452, 1293, 1102, 756 cm -1 ; NMR2(300 MHz): 1.27 
(6H,t,J=6.7), 1.72-1.84 (2H,m), 2.00-2.30 (3H,m), 2.96-3.18 
(3H,m) 3.92 (lH,dd,J=5.0,9.1), 7.09-7.30 (3H,m), 8.08 (1H, 
dd,J=l. 5,8.2), 9.99 (lHbrs) 


57 


B, CrV 


MS(m/z) : 268(M T ) ; IR(neat) : 3256, 2942, 2869, 1671, 1593, 
1519, 1508, 1419, 775, 681, 668 cm' 1 ; NMR2 (300 MHz): 
1.66-1.82 (2H,m), 1.97-2.28 (3H,m), 2.93-3.13 (2H,m), 3.85 
(lH,dd,J-4.9,9.1), 7.14-7.24 (2H,m), 7.51-7.56 (lH,m), 
7.83-7.87 OHm). 9.80 (lH.br s) 


58 




MS(m/z):208(M T ); IR(neat) : 3265, 2945, 2870, 1674, 1618, 
1523, 1455, 1255, 1101, 753 cm" 1 ; NMR2(300MHz): 1.64- 
1.85 (2H,m), 1.90-2.30 (3H,m), 2.98-3.15 (2H,m), 3.90 (1H, 
firt T=4. Q 0 11 Q8 7 18 nvs ml 8 *X£ 8 A6. rvu m\ in m 

(lH,brs) 


59 


OTBS 

a* 


MS(m/z):320(M + ); IR(neat) : 3293, 2930, 1681, 1595, 1522, 
1454, 1261, 1110, 916, 841 cm" 1 ; NMR2(300 MHz): 0.29 
(6H,s), 1.04(9H,s), 1.66-1.84(2H,m), 1.96-2.12(2H,m), 2.15- 
z.JU (,m,nil, 2.93-3.10 (2H,m), 3.83-3.92 (lH,dd,J=5.2,9.1), 
6.78-6.99 (lH,m), 8.44-8.52 (1H, m), 10.13 (lH,br s) 


60 


H 2 N H 


MS(m/z):205(M T ); IR(neat): 3347, 2968, 2874, 1673, 1518, 
1456, 1303, 1198, 1157, 986, 749 an 1 ; NMR2(300 MHz): 
1.70-1.88 (2H,m), 1.98-2.32 (3H,m), 2.95-3.16 (2H,m), 
3 84-4 06 C3H m\ fi 74-6 OTT ml (\ 00-7 08 nTIml 

7.18-7.30 (2H,m), 9.60 (lH,br s) 


61 




MS(m/z):252(M + ); IR(neat) : 3295, 2929, 1638, 1518, 1438, 
1296, 1127, 1051, 868, 750 cm" 1 ; NMR2(300 MHz): 
1.32-1.64 (4H,m), 1.72-1.87 (lH,m), 1.94-2.06 (lH,m), 
•^■•lo-z.ju mi,mj, z.oi-z./D (in,m), 2.y /-3.U8 (lH,m), 
3.20-3.33 (lH,m), 4.53 (2H,d r T=6.0), 7.18-7.40 (4H,m) 


62 




MS(m/z):218(M + ); IR(neat): 3266, 2967, 2869, 1666, 1501, 
1100, 911, 769, 731cm" 1 ; NMR2(300 MHz): 1.73-1.92 
(2H,m), 1.99-2.32 (9Hjm), 2.97-3.16 (2H,m), 3.92 (lH,dd, 
J=4.9,9.3), 7.07 (3H,s), 9.18 (lH,br s), 


63 




MS (m/z) 259(M^ ; IR(KBr) : 3429, 3329, 3249, 3075, 2956, 
2871, 1685, 1565, 1489, 1428, 1101, 919, 826,777 cm" 1 ; 
NMR2(300 MHz): 1 .72-1 .96 (2H,m), 2.09-2.44 (3H,m), j 
3.32-3.15 (2H,m), 3.94 (lH,dd,J=5.3,8.6), 7.13 (lH,t,J=7.3), 
7.35 (2H,d,J=7.4), 9.55 (lH.br s) 


64 


NC H 


FP : 216 
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65 


NC H 

irV N Y° 

Me U* 1 


FP : 230 




NC 




66 


Ct»f 

F^H 


FP : 234 


67 


NC H 

st n t° 


FP : 250 


DO 


NC H 
X^N O 


XJO ' 000 


69 


H 

W~ N Y° 


FP ' 242 


70 


PI H 

l fSr N T° 


FP * 226 


71 


Me H 


FP : 195 




Me H 
NC (_NH 




72 


FP : 220 








73 


FN : 258 


74a 




MS (m/z) :234(M T ); IR(KBr):3328, 3080, 2975, 2955, 1669, 
1543, 1430,774cm" 1 ; NMR2(300 MHz): 1.60-76(2H,m), 
1.84-2.00(2H,m), 2.04-2.20 (lH,m), 2.81-3.02(2H,m), 3.69- 
3 72C1H ml 3 83C3H si 4 42(2H d J=6 01 6 84-6 QWW ml 
7.21-7.27(2H,m) 


74b 


^ H 

hnV ^jmh 


MS(m/z) : 229(M r ) ; IR(KBr) : 3217, 2969, 1658, 1587, 
1529, 1415, 1092, 750cm" 1 ; NMR2(300 MHz): 1.72-2.00 
(4H,m), 2.06-2.3 l(2H,m), 3.02-3.18(2H,m), 3.95(lH,dd, J= 
9.3,5.1), 6.54(lH,brs), 7.16-7.22(3H,m), 7.93-7.98(lH,m), 
8.34 (lH,brs) 
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74c 


jT\ H 
W~ Nv f° 

CnhAjh 


MS(ro/z) : 229(M T ) ; IR(KBr) : 3221, 2955, 1651, 1530, 
1500, 1442, 1343, 1105, 899, 788, 727cm- 1 ; NMR2(300 
MHz): 1.69-2.00(4H,m), 1.99-2.30(2H,m), 3.02-3.19(2H, 
m), 3.90(lH,m), 6.60(lH,s), 7.14-7.24(3H,m), 7.91-7.99 
(lH ) m),9.05(lH,s) 


74d 


Me h 


MS(ro/z) : 210(M + ) ; IR(neat) : 3315, 2926, 2855, 1660, 
1520, 1447, 1407, 1346, 1109, 1257, 923cm- 1 ; NMR2(300 
MHz): 0.8l-0.98(3H,m), 0.98-2.27(l3H,m), 2.83-3. 18 (1H, 
m), 3.29-3.53(2H,m), 3.68-3. 78(lHm) 


74e 


CI H 
MeO ^ 


MS(m/z) :254flvr) ; IR(neat) : 1685, 1590, 1520, 1459, 1306, 
1169, 1027cm' 1 ; NMR2(300 MHz): 1.75-1.82 (2H,m), 2.00- 
2.25(3H,m), 2.95-3.18(2H,m), 3.81(3H,s), 3.91(lH,ddJ= 
8.4,4.5), 6.58(lH,d,J=9.3), 7.22 (lH,d, J=9.3), 8.18(lH,s), 
10.45(lH,s) 


74f 


Me 
Q-N O 

TBSO Ag H 


MS(m/z) : 334(M T ) ; IR(KBr) : 3308, 2955, 2930, 2859, 
1681, 1585, 1503, 1469, 1293, 1050, 973, 838, 782cm" 1 ; 
NMR2(300MHz): 0.21(6H,d,J=8.7), 0.99(9H,m), 1.71-1.88 
(4H,m), 2.20(3H,s), 2.98-3.13(2H,m), 3.89 (lH,ddJ=9.3, 
5.3), 6.69(lHdJ=7.8), 6.82(lH,d,J=7.5), 7.00(lH,tJ=8.0), 
9.18(lH,s) "I 


74g 


Me H 
TBSO c jslH 


MS(m/z) : 334(M T ) ; DR.(KBr) : 3275, 2956, 2932, 2859, 
1679, 1523, 1290, 1254, 1218, 1163, 1010, 969, 859, 840, 
781cm' 1 ; NMR2(300 MHz): 0.17(6H,s), 0.99(9H,s), 
1.70-1.88 (4H,m), 2.21(3H,s), 2.96-3. 14(2H,m), 3.89 
(lH,dd,J=9.0,5.0), 6.66(lH,s), 6.67(lH,dJ=8.1), 7.82 
(lH,d,J=8.1),9.61(lH,s) 


74h 


CI H 


MS(m/z):239(M T ); IR(neat):3419, 1635, 1541, 1418, 1306, 
1045cm' 1 ; NMR (300 MHz, CD 3 0D): 1.66-1.74 (2H,m), 
1.94-2.17(4H,m), 2.42-2.54 (lH,m), 3.22-3.40 (2H,m), 4.42 
(lH,brtf=6.9), 6.72 (lH,dd,J=8.4,1.5), 6.88 (lH,brs), 7.29 
(lH,d,J=8.4) 


74i 


Ql H 

rv N Y° 

TBSO ^ 


MS(m/z):354(M'); ]R(neat) : 2929, 1584, 1508, 1458, 1422, 
1297cm* 1 ; NMR2(300 MHz): 0.22(6H,s),0.97(9H,s), 1.74- 
1.82(2Hm), 2.00-2.30(3H,m), 2.98-3.17(2H,m),3.90(lH,dd, 
J=6.3,5.0), 6.51(lH,dd,J=8.4,2.7), 7.18(lH,d,J=8.4), 8.10 
(lH,dJ=2.7), 10.38(lH,bre) 


74j 


91 H 
HO^^ (_NH 


MS(m/z) : 240(M") ; IR(KBr) : 3278, 2966, 1659, 1529, 
1458, 1434, 1364, 1282, 1212, 1103, 1039, 877, 846cm -1 ; 
NMR2(300 MHz): 1.63-2.22(5H,m), 2.95-3.20(lH,m), 3.87 
(lH,ddJ=9.4,5.0), 6.67(lH,dd,J=8.8,2.6), 2.50 (lH,d,J=2.6), 
8.03(lH,d,J=8.8) 


74k 


OH 

Q-S T o 


MS(m/z) : 25l(M + ) ; IR(KBr) : 3256, 2969, 1665, 1530, 
1361, 1258, 799, 725cm' 1 ; NMR2(300 MHz): 1.81 (2H,tt, 
J=6.3,6.3), 2.01-2.09(2H,m), 2.17-2.31(lH,m), 3.15(2H,t,J= 
6.6), 4.01(lH,dd,J=9.3,4.5), 7.20-7.34 (2H,m), 7.68(lH,brd, 
J=8.4) 


75 


OCiLo 


MS(m/z):.230(M + ); IR(neat): 3296, 2941, 1643, 1454, 1417, 
1225,731,926cm' 1 ; NMR2(300 MHz): 1.58-1.92 (3H,m), 
2.07-2.25 (lH,m), 2.76-2.96 (3H,m), 3.06-3.27(2H,m), 3.96- 
4.05(lH,m), 4.64(1 H,d,J=4.9), 4.76(lH,s), 7.07-7.25(4H,m) 
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76 


Cl H 

ni i 


MS(m/z):238(M T ); IR(neat) : 3266, 3086, 2779, 1667, 1572, 
1444, 1205, 1 140, 1050, 837, 799, 755 cm" 1 1 NMR2(300 
MHz): 1.91-2.09 (3H,m), 2.28-2.46 (lH,m), 2.72-3.18 (1H, 
m), 3.25-3.45 (2H,m), 4.40-4.59 (2H,m), 4.62-4.73 (lH,m), 
7.12-7.38 (3H,m), 8.35-8.55 (lH,m), 11.53 (lH,br s) 


80 


h £ ncoh 

Cr N r° 


FN : 232 


81 


EtO h 


FP : 235 


82 


EtOX H 


FP : 263 


83 


NC H 


FP : 202 


84 


NC 


FP : 203 


85 


° 2 y H 

\_J 


MS(m/z) : 221(M T ) ; IR(KBr) : 3372, 2958, 2869, 1618, 
1571, 1512, 1416, 1353, 1265, 1233, 1154, 1038, 743 cm" 1 ; 
NMR2(300MHz): 1.41-1.57(lH,m), 1.64-2.01 (3H,m), 2.96 
(2H,t,J=6.8), 3.11-3.34(2H,m), 3.45 (lH,quint,J=6.2), 6.59 
(lH,t,J=7.7), 6.82(lH,d,J=8.5), 7.36(lH,t,J=8.2), 8.l2(lH,d, 
J=8.5), 8.24(lH,s) 


89a 


il?r H 


MS(m/z):2l8(M T ); IR(neat): 3364, 2961,2871, 1675, 1603, 
1509, 1450, 1202, 1134, 1039,747 cm" 1 ; NMR2(300MHz): 
1.22-1.32 (6H,m), 1.44-1.56 (lH,m), 1.67-2.00 (4H,m), 

r\ O ni / >J T T \ O 1 *"7 O O A /ITT \ n /in O C1 /ITT \ 

2.85-3.03 (4H,m), 3.17-3.24 (lH,m), 3.40-3.51 (lH,m), 
6.59-6.76 (2H,m), 7.06-7.17 (2H,m) 


89b 


PI H 


MS(m/z):210(M T ); IR(neat): 3398, 2953, 1736, 1599, 1510, 
1460, 1322, 1247, 1033, 743cm" 1 ; NMR2(300 MHz): 
1.39rl.98(4H,m), 2.83-3.04(2H,m), 3.30-3.42 (lH,m), 3.60- 
3.71(lH,m), 4.67(lH,s), 6.57(lH,t,J=7.6), 6.63(lH,d,J=7.0), 
/.Uo(lrl,U - f'Uh /.iy(Jitl,d,J-/.oJ 


89c 


MeH 


MS(m/z) : 190(M T ) ; IR(KBr) : IR(KBr) : 3348, 2959, 2871, 
1605, 1515, 1401, 1319, 1260, 746cm" 1 ; NMR2 (300 MHz): 
1.47-1.56(lH,m), 1.69-1.86(2H,m), 1.90-2.01 (lH,m), 2.16 
(3H,s), 2.95(2H,t,J=6.3), 3.04 (lH,dd,J=15.0,8.3), 3.23(1H, 

UU,J — IZ.Uj'K 1 ) t Jrri- D.Hy ^1X1,111^, O.OU^lXi,U,J — o. 1), O.Ot 

flH,tJ=7.5), 7.04(lH,d,J=9.9), 7.10(lH,t,J=7.7) 


89d 


CI H 

MeO ^ 


MS(m/z) : 240(M + ) j IR(neat) : 1637, 1606, 1509, 1458, 
1421, 1213, 1026cm" 1 ; NMR2 (300 MHz): 1.40-1.55(1H, 
m),1.64-2.25(4H,m),2.93-3.22(4H,m),3.38-3.50(lH,m), 
3.76 (3H,s), 4.71(lH,s), 6.15-6.23(2H,m), 7.12 (lH,d,J=8.4) 
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89e 


Me 

OA 

OH^ H 


MS(m/z) : 206(M") : ER(KBr) : 3277, 2969, 2871, 1659, 
1542, 1471, 1301cm- 1 ; NMR2 (300 MHz): 1.42-1.75 (2H, 
m), 1.77-1.86(2H,m), 2.07-2.23(2H,m), 2.28(3H,s), 3.01- 
3.18 (2H,m), 4.00(lH,ddJ=4.8,9.6), 6.73 (lH,dd,J=7.5,0.6), 
6.90 (lH,d,J=8.1) 3 7.03(lH,t,J=7.8) 


89f 


Me h 


MS(m/z):220(M + ); IR(neat) : 2927, 1588, 1523, 1469, 1254, 
1141cm- 1 ; NMR2(300MHz): 1.45-2.05(4H,m),2.06(3H,s), 
2.95-3.60(5H,m), 5.31(lH,s), 6.20 (lH,d,J=8.1), 6.25(lH,d, 
J=7.2), 6.92(lH,dd,J=8. 1,7.2) 




CI H 

HCT 5 ^ QJH 


MS(m/z) : 226(M + ) ; IR(KBr) : 3310, 2961, 1495, 1388, 
1273, 1212, 1026, 906, 843, 798cm" 1 ; NMR1 (300 MHz): 
1.23-1.80(5H,m), 2.62-2.99 (4H,m), 4.51(lH,s), 6.54 (2H,s), 
6.65(lH,s) 


90a 


QHH 


MS(m/z) : 192(M + ) ; IR(KBr) : 3356, 3225, 2954, 1641, 
1586, 1532, 1452, 1383, 1282, 1103,757 cm" 1 ; NMR2(300 
mtiz). L.oz-il {pti,m), Z.y/-J.14 (2H,m), 3.67 (lH,s), 3.84 
(lH,m), 6.83 (lH,t,J=7.7), 6.94-7.12 (3H,m), 9.98 (lH,s) 


90b 


CI H 

rYr 0 

^ £NBoc 


MS(m/z) : 324(M T ) ; BR(KBr) : 3274, 2972, 1704, 1671, 
1593,1523,1407,1288,1180,762cm 1 ; NMR2(300MHz): 
1.48(9H,s), 1.90-1.98f2Hm) 2 10-2 52f2Hm") 3 40-3 60 
(2H,m), 4.30-4.55(2H,m), 7.01-7.07(lH,m), 7.23-7.30(lH, 
m), 7.36(lH,brdJ=8.1), 8.40 (lH,brd,J=8.1), 9.22(lH,brs) 


90c 


CI Me 


MS(ro/z) : 238(M + ) ; IR(neat) : 3417, 1682, 1487, 1442, 
1205cm" 1 ; NMR2(300 MHz): 1.68-2.05(4H^n), 3.30 (3H,s), 
3.32-3.44(2H,m), 3.96, 4.31(lH,brs), 7.31-7.58 (4H,m) 


90d 


OH r^NH 


MS(m/z) : 220<TVO ; IR(KBr) : 3249, 2918, 1629, 1594, 
1459, 1286, 1238, 1183, 1025, 841, 758cm" 1 ; NMR2(300 
MHz): 2.77-2.85(4H,m), 3.56-3.65(4H,m), 3.71(2H,s), 6.79 
(lH,t,J=7 4), 6.95(2H,tJ=8.2), 7.15(lH,tJ=7.9). 9.74flH.s^ 


40 


Boc O A 


FP : 456 


41 


BocNH^^m-^Q-O^^ 


MS(m/z) : 426(M T ) ; IR(neat) : 3336, 2926, 1702, 
1586, 1506, 1367, 1161, 1042, 942, 847, 778, 692 
cm" 1 ; NMR2(300MHz):1.37-1.85(6H,m), 1.43 
(9H,s), 1.92-2.02(2H, m), 3.18(2H,s), 3.50(2H,s), 
3.78(lH,m), 4.15(lH,m), 6.80-6.85(lH,m), 6.91- 
7.10 (4H,m). 7.22-7.27 (3H,m) 


42 


BocNH^C^ N -~Y^r^l 


MS(m/z) :462(M T ) ; IR(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm" 1 ; 
NMR2(300MHz): 1.43(9H,s), 1.45-2.18 (8H,m), 
3.23(2H,s), 3.80 (lH,m), 3.81(2H,s), 4.32(lH,m), 
7.29-7.36 (lH,m), 7.43 (lH,dd,J=9.3, 2.7), 7.71 
(lH,d,J=8.5), 7.82 (lH,dJ=8.5), 8.32 (lH,dd,J= 
9.3,5.2) 
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43 


d nl 
BocNH^^ N ^Q^ c l 


MS (m/z) : 384 (M") ; IR(KBr) : 3344, 2955, 1 682, 
1525, 1473, 1169, 1045 cm" 1 1 NMR2(300MHz): 
1.44 (9H,s), 1.45-1.60 (2H,m), 1 .65-1.80 (2H,m), 
1.80-1.87(2H,in), 1.99-2.03(2H,m),3.19(2H, brs), 
3.50(2H,brs), 3.80(lH,brs), 4.35(1H, brs), 7.21- 
7.25(1H, m), 7.38 (lH,d,J=8.4), 7.50 (1H, brs) \ 


44 


BocNH^4s|.Bn 


FP : 317 


45 


BocNH^4jh 


Sal : HC1 
FP : 227 


46 




FP : 385 


77 




MS(m/z) : 326(M T ) ; IR(KBr) : 2929, 1583, 1502, 
1443, 1254, 1200, 1083, 850, 784cm' 1 ; NMR2 
(300 MHz): 1.20-1.87(8H,m), 1.88-2.04(2H,m), 
2.96(lH,sep, J=5.6), 3.17(2H, s), 3.53(2H,s), 6.81 
(1H, dd,J=8.0,1.4), 6.98-7.10 (3H,m), 7.22-7.27 
(4H,m) 


78 


H 2 N^iTyVi 


MS(m/z) . 362(M ) ; IR(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm' 1 ; 
NMR2(300MHz): 1.28-1.81 (6H,m), 2.00-2.19 
(2H,m), 2.99 (1H, sep, J=5.5), 3.22 (2H,s), 3.83 
(2H,s), 7.33 (1H, dt,J=8.0,2.5), 7.44 (lH,dd,J= 
9.3, 2.5), 7.51 (IH.^7.1), 7.72 (lH,d,J=8.5), 

rj O/T /ITT J T O £T\ O O r\ f\fr jj t ft ^ r o\ 

7.86 (lH,d, J=8.5), 8.32 (lH,dd,J=9.6,5.8) 


79 


H 2 N-^ N -Y^r cl 


MS (m/z) : 284 (M") ; IR (neat) : 2930, 1561, 1469, 
1340, 1129, 1030 cm' 1 ; NMR2(300MHz): 1.41- 
1.50 (2H,m), 1.56-1.63 (2H,m), 1.66-1.74(2H,m), 
1.95-1.99 (2H,m), 2.91-3.02 (lH,m), 3.14-3.16 
(2H,m), 3.50 (2H,s), 7.19-7.23 (lH,m), 7.37 (1H, 
d,J=8.1), 7.50-7.51 (lHjn) 


86a 




O „1 • OT T/~11 

Sal . 2HC1 
FP : 285 


86b 




FP : 356 


87 


H lA^p 


FP : 404 


88 




FP : 429 



56 



WO 02/18335 PCT/JP01/07321 



A-X-B A N^A N 




Ex 


A-X-B- 


Dat 


1 


° 2 N H 

\ — i 


MS(m/z):545(M T ); IR(neat) : 3327, 2953, 1698, 1609, 1500, 
1433, 1339, 1277, 753, 665 cm -1 ; NMR2(300 MHz): 1.52- 
2.34(12H^n), 3.23-3.40(3H,m), 3.54-3.63(lH,m), 3.68(2H, 
s), 4.01-4. 16(lH,m), 4.37-4.45(lH,m), 4.65(lH,dd,J=2.7, 
8.2), 7.13-7.30(2H,m), 7.42-7.48 (1H, m), 7.56-7.68 (2H,m), 
7.72-7.86 (3H,m), 8.17-8.24 (1H, m), 8.80-8.85 (lH,m), 
11.13 (lH,br s) ; r al 20 D : -12.2°(c=0.25,CHa 3 ) 


2 


If 


MS(m/z):514(Ml; IR(neat): 3318, 2954, 1664, 1632, 1612, 
1528, 1216, 871, 808, 755 cm -1 ; NMR2(300 MHz): 1.43- 
1.58 (2H,ra), 1.66-2.20 (9H,m), 2.37-2.48 (lH,m), 3.16-3.38 
(4H,m), 3.66 (2H,s), 3.94-4.22 (2H,m), 3.94-4.22 (2H,m), 
4.38- 4.47 (3H,m), 7.18-7.34 (5H,m), 7.40-7.62 (3H,m), 
7.71-7.83 (3H,m) ; \ a 1 20 D : -40.3°(c=0.65,CHCl 3 ) 


3 


PhNhUO 


MS(m/z):500(M T ); IR(neat): 3304, 2952, 1686, 1601, 1536, 
1444, 1250, 1141, 754, 665 an 1 ; NMR2(300 MHz): 1.59- 
1.72 (2H,m), 1.73-2.23 (9H,m), 2.53-2.64 (lH,m), 3.12-3.24 
(lH,m), 3.25-3.40 (3Hm), 3.73 (2H,s), 4.02-4.19 (lH,m), 
4.24-4.36 (lH,m), 4.56-4.65 (lH,m), 7.02-7.09 (lH,m), 
7.21-7.34 (3H,m), 7.40-7.65 (4H,m), 7.72-7.83 (3H,m), 9.87 
ClH,br s) ; r a f°D : -70.3°(c=0. 15,CHC1 3 ) 


6 


Pr h 

[iT N T° 

^& 


MS(m/z):578(M T ); IR(neat) : 3356, 2954, 1690, 1633, 1530, 
1437, 1340, 1216, 871, 754 cm" 1 ; NMR2(300 MHz): 1.48- 
2.15 (HH,m), 2.42-2.50(lH,m), 3.24-3.34(3H,m), 3.41-3.50 
(lH,m), 3.67 (2H,s), 4.04-4.18 (lH,m), 4.22-4.30 (lH,m), 
4.60-4.67 (lH,m), 6.9 l-6.99(lH,m), 7.19-7.33 (2H,m), 7.40- 
7.62 (3H,m), 7 72-7.84 (3H,m), 8.24-8.34 (lH,m), 9.25 (1H, 
brs); rain : -40.5°fc=0.24,CHCl 3 ) 


7 


CI H 


Mi>(m/z).534(M ), IR(neat). 3368, 2953, 1692, 1593, 1530, 
1441, 1341, 1248, 1216, 871,754 cm" 1 ; NMR2 (300 MHz): 
1.48-2.16(llH,m), 2.46-2.55(lH,m), 3.20-3.3 l(3H,m), 3.36- 
3.45 (lH,m), 3.68 (2H,s), 4.02-4.17 (lH,m), 4.21-4.32 (1H, 
m), 4.63-4.68 (lH,m), 6.97-7.07 (lH,m), 7.20-7.29 (2H,m), 
7.31-7.36(lH,m), 7.40-7.47 (lH,m), 7.55-7.62 (lH,m), 7.71- 
7.83 (3H,m), 8.31-8.37 (lH,m), 9.49 (lH,br s) ; [ a] 20 D : 
-52.6°(c=0.28,CHCl 3 ) 


8 


MeO h 


MS(m/z):530(M T ); IR(neat): 3383, 2954, 1681, 1632, 1601, 
1529, 1341, 1252, 1217, 871, 754 cm" 1 ; NMR2 (300 MHz): 
1.49-2.17(llH,m), 2.41-2.50(lH,m), 3.23-3 .34(3H,m), 3.38- 
3.47(lH,m), 3.68(2H,s), 3.84(3H,s), 4.04-4.26 (2H,m), 4.52- 
4.59 (lH,m), 6.83-7.06 (3H,m), 7.19-7.30 (lHm), 7.40-7.48 
(lH,m), 7.54-7.62 (lH,m), 7.72-7.82 (3H,m), 8.31-8.36 (1H 
m), 9.25 (lHbr s) ; \a 1 20 D : -52.2°(c=0.23,CHCl 3 ) 
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9 


fX H 


MS(m/z):548(M T ); IR(neat): 3263, 2948, 1660, 1642, 1624, 
1547, 1537, 1354, 1216, 1040, 866, 756 cm- 1 ; NMR2(300 
MHz): 1.43-1.58 (2H,m), 1.66-2.14 (9H,m), 2.36-2.47 (1H, 
m), 3.15-3.38 (4H,m), 3.67 (2H,s), 3.95-4.22 (2H,m), 4.42- 
4.56 (3H,m), 7.12-7.35 (4H,m), 7.39-7.48 (lH,m), 7.54-7.84 
(5H,m) ; r oi 1 20 D : -40.2°(c=0. 14,CHC1 3 ) 


11 


Br H 

(j N T° 


M« m /7V 578fM T V TRfWafV 3356 9054 IfiQft 1530 

1437, 1340, 1216, 871,754 cm -1 ; MMR2(300 MHz): 1.48- 
2.15 (HH,m), 2.42-2.50(lH,m), 3.24-3.34(3H,m), 3.41-3.50 
(lH,m), 3.67 (2H,s), 4.04-4.18 (lH,m), 4.22-4.30 (lH,m), 
4.60-4.67 (lH,m), 6.91-6.99 (lH,m), 7.19-7.33(2H,m), 7.40- 
7.62 (3H,m), 7.72-7.84 (3H,m), 8.24-8.34'(lH,m), 9.25 (1H, 
br s) ; \a 1 20 D : +48.3°(c=0.19,CHCl 3 ) 


12 


F s9 H 

fT N Y° 

u 6-- 


\/[Qfm/T^ ' Sfi8(M*^ • TD/'nooA • 1 AO'S 1^00 inn 

Mo^m/zjoDo^jYi j, iKyieat). jjod, zyD4, ioyj, lozy, lizu, 
1170, 1115, 871, 758 cm -1 ; NMR2(300 MHz): 1.48-2.16 
(HH,m), 2.42-2.50 (lH,m), 3.20-3.32 (3H,m), 3.36-3.45 
(lH,m), 3.67 (2H,s), 4.02-4.18 (lH^n), 4.22-4.30 (lH,m), 
4.63-4.70 (lH,m), 7.17-7.29 (2H,m), 7.41-7.61 (4H,m), 
7.72-7.83 (3H,m), 8.19 (lH,d,J=8.0), 9.20 (lH,br s) ; 
r rv l 20 ^ • -39 ^°/V=n 1 1 run 


13 




MS(m/z):578(M T ); IR(neat) : 3267, 2952, 1690, 1630, 1531, 
1398, 1249, 1216, 1073, 826, 756 am 1 ; NMR2(300 MHz): 
1.48-2.26 (HH,m), 2.55-2.65(lH,m), 3.10-3.36(4H,m), 3.67 
(2H,s), 3.88-4.24 (2H,m), 4.56-4.62 (lH,m), 7.19-7.48 (6H, 
m), 7.55-7.60 (lH,m), 7.72-7.82 (3H^n), 10.11 (lH,br s) ; 
T a Id : -58. 1 °(c=0. 1 2,CHC1 3 ) 


; 14 


iPr h 


N\.a\jDJZ). j4z(M lK(neat) . oojO, zyoi), looD, loJU, loll, 
1587, 1530, 1342, 1249, 870, 756 cm -1 ; NMR2 (300 MHz): 
1.16-1.27(6H,m), 1. 50-2.20(1 lH,m), 2.56-2.67 (lH,m), 
3.04- 3.37 (5H,m), 3.67 (2H,s), 4.043-4.28 (2H,m), 4.68 
(lH,d,J=7.4), 7.07-7.28 (4H,m), 7.44 (1H, dd,J=2.5,9.9), 
7.58 (lH,d,J=8.5), 7.72-7.91 (4H,m), 9.50 (lH,br s) ; 
[a Id : -68.6°(c=0.09,CHCl 3 ) 


15 




Mo(m/z;. j/o^jvi J, lK(neat) . jzo4, zy3z, loyt), loz7, loll, 
1591, 1530, 1478, 1420, 1249, 870, 756 cm" 1 ; NMR2(300 
MHz): 1.62-2.22 (HH^n), 2.53-2.68 (lH,m), 3.10-3.22 (1H, 
m), 3.26-3.40 (3H,m), 3.74 (2H,s), 4.00-4.18 (lH,m), 4.25- 
4.44 (lH,m), 4.56-4.62 (lH,m), 7.10-7.30 (3H,m), 7.39-7.48 
(2Hm),7.58-7.65(lH,m),7.72-7.86(4H,m), 10.13(lH,brs) ; 
r a r° D : -78.0°(c=0. 1 8,CHC1 3 ) 


16 




A/T^frn/rV si Rfivyr^v rofnpatv 3370 9Qs<\ iaoi i <on 

lVLo[Ui/Zj *Jlo\jyl ), 3J\\UCUIJ * JD J y 9 ZyDD 9 XOyi, 1010, IDZ/, 

1456, 1342, 1216, 871,757 cm" 1 ; NMR2(300 MHz): 1.47- 
1.62 (2H,m), 1.71-2.20 (9H,m), 2.52-2.62 (lH,m), 3.14-3.40 
(4H,m), 3.68 (2H,s), 4.02-4.27 (2H^n), 4.61-4.68 (lH,m), 
6.86-7.14 (3H,m), 7.20-7.30 (lH,m), 7.40-7.47(lH,m), 7.55- 
7.62 (lH,m), 7.71-7.84 (3H,m), 8.24-8.32 (lH,m), 9.79 (1H, 
brs); \af°D : -80.8°(c=0.22,CHCl 3 ) j 


17 


OTBS 
O-N T 0 


MS(m/z):630(M T ); IR(neat): 3379, 2953 1636 1597 1521 
1454, 1340, 1253, 913, 840, 754 cm' 1 ; NMR2 (300 MHz): 
0.30(6H,s), 1.02(9H,s), 1.42-1.58 (2H,m), 1.66-2.18 (9H,m), 
2.28-2.42 (lH,m), 3.08-3.46 (4H,m), 3.68 (2H,s), 3.96-4.22 
(2H,m), 4.43-4.52 (lH,m), 6.78-6.86 (lH,m), 6.88-6.98 (2H, 
m), 7.18-7.30 (lH^n), 7.38-7.47 (lH,m), 7.53-7.62 (lH,m), 
7.70-7.84 (3Hon), 8.34-8.44 (lH,m), 8.93 (lH,br s) 
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18 


H 2 N H 


ivio^iri/z^ . ji jyiYi ), lK^neac; . jdd\j 9 Zyjj, 10/ /, lozo 3 lol^, 
1533, 1511, 1480, 1217, 1140, 754 cm' 1 ; NMR2(300 MHz): 
1.48-2.25 (llH,m), 2.50-2.58(lH,m), 3.l6-3.40(4H,m), 3.67 
(2H,s), 3.90-4. 10(lH,m), 4.18-4.26(lH,m), 4.56-4.65(lH, 
m), 6.71-6.80 (2H,m), 6.96-7.03 (lH,m), 7.20-7.30 (lH,m), 
7.36-7.48 (2H,m), 7.54-7.62 (lH,m), 7.71-7.82 (3H,m), 9.11 
(lH,br s) ; r a I d : -114°(c=0.04,CHCl 3 ) 


22 


Cl H 


Mo(m/z; . 5oz(M ), lK(neat) . 3346, 2942, 1663, 1629, 1528, 
1246, 1140, 1050, 909, 732 cm -1 ; NMR2(300 MHz): 1.75- 
1.82(1 lH,m), 2.00-2. 15(2H,m), 2.20-2.35 (lH,m), 2.36-3.00 
(lH,m), 3.23 (2H,brs), 3.42-3.54 (1H, m), 3.66 (2H,s), 3.96- 
4.12(lH,m), 3.96-4.12(lH,m), 4.32-4.63(3H,m), 4.84(lH,s), 
6.78-6.90(lH,m),7.12-7.36(5H,m),7.38-7.47(lH,m),7.53-7. 
62(lHjn),7.70-7.84(3H,m) ; ra ft: -52.7°(c-0.21,CHCW 


27 




MS (m/z) : 568 (M T ) ; IR (KBr) : 3373, 2952, 1612, 1512, 
1342 cm , NMR2(300 MHz): 1.59 (4H,brs), 1.74-1. 80 
(2H,m), 1.85-1.95 (2H,m), 2.02-2.13 (3H^n), 2.59(1H, brdd, 
J=5.7,12), 3.23-3.31 (3H^di), 3.37-3.43 (lH,m), 3.69 (2H,s), 
4.04-4.17 (lH,m), 4.29 (lH,brd,J=7.2), 4.68 (1H, d,J=7.5), 
7.14 (lH,dd,J=7.5,8.4), 7.20-7.29(lH,m), 7.34 (2H,d,J=7.8), 
7.44 (lH,ddJ=2.4,9.9), 7.60 (lH,brd,J=8.1), 7.74-7.82 (3H, 
m), 9.33 (lH,brs) ; r al 20 D : -94.2°(c=0.01,CHCl 3 ) 


31 


H 


IR(KBr) : 3412, 2927, 2851, 1734, 1615, 1527, 1479, 1458, 
1374, 1341, 1300, 1222, 1140, 1107, 1047, 975, 872, 807, 
741 cm ; NMR2(300 MHz): 7.58-1.70 (2H, m), 1.70-1.84 
(2H,m),1.86-1.95(2H,m),2.00-2.18(4H,m),2.86-3.06(3H,m), 
3.30 (2H,br s), 3.72 (2H,br s), 4.03 (2H,d,J=13.2), 4.50 (1H, 
br s), 6.91 (lH,s), 7.10 (lH,t, J-7.4), 7.18 (lH,t,J=8.0), 7.24 
(lH,m), 7.36(lH,d,J=8.0), 7.43(lH,dd,J=2.2,9.9), 7.60(2H,t, 
J=6.7), 7.72-7.81 (3H, m), 8.40-8.75 (lH,br s) ; HR-MS 
Cm/z)511.53(M + ) 


34 


EtO H 


Sal: Fu 

FP: 545 ; NMR1: 1.39 (3H, t, 7= 6.9 Hz), 7.69 (1H, dd, J 
= 10.3, 2.5 Hz), 8.18 (1H, d, / = 7.8 Hz) 


35 


NC H 

|fV N Y 0 

Me \— ' 


Sal: Fu 

FP: 540 : NMR1: 2.36 C3H, s) 3 78 C2H s) 4 41 C1H dd 
J =8.3, 3.4 Hz) 




NC H 


FP: 532 ; EA: Cal (C29H30N5O2FS) C, 65.52; H, 5.69; N, 
13 17* F 3 57- S 6 03 Fnri- P 6^ "74- H S 71- W 13 <YV P 
3.42; S, 5.96 


37 




Sal: Fu 

FP: 552 ; NMR1: 3.81 (2H, s), 4.54 (1H, dd, J= 7.0,4.2Hz), 
8.90(lH,d,J = 4.0Hz) 


38 


Cl H 

n\ n y° 


Sal: Fu 

FP: 536 ; NMR1: 3.82 (2H, s), 4.51 (1H, dd, J= 7.6, 3.2Hz), 
8.35(lH,d,J = 7.6Hz) 
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39 


Me H 


Sal: Fu 

FP: 505 ; NMR1: 3.63 (3H, s), 3.79 (2H, s), 4.35-4.40 (1H, 
m) 


40 


F 3 9 H 

ApN 0 

j N <_r 


FP:570 ; NMRl:3.69(2H,s),4.48(lH,t,7=5.4Hz),8.88 

/ITT \ 

(1H, s) 


41 


<?£ 


FP: 527 ; NMR2: 3.65 (2H, s), 4.76 (1H, dd, J= 8.3, 2.9 Hz), 
8.21(lH,d,J=8.3Hz) 


42 




Mo(m/ZJ . Djy(M ) , JLK(lLbr) . 5lyo, 2952, loll, 1532, 
1413, 1343, 1250, 753cm' 1 ; NMR2(300 MHz): 1.49-2.19 
(HH,m), 2.69(lH,ddJ=ll.l,6.0),3.15-3.34(4H,m), 3.68 
(2H,s), 4.20-4.25(2H,m), 4.75(lH,d,J=7.2), 6.77(lH,brs), 
7.12- 7.25(3H,m), 7.42(lH,brd,J=9.3), 7.57(lH,brd,J=8.7), 
7.72- 7.80(3H,m), 7.92QH,brd,J=7.5), 8.24(lH,brs), 
10.3(lH,brs) ; fafo : -25.0° (c=0.104,MeOH) 


43 


CI H 
MeO O 1 


M5>(m/z) . 551((M+1) ) , lR(neat) . 2952, 2875, 1607, 1513, 
1341, 1213, 1173cin r ; NMR2(300 MHz): 1.40-1. 55 (2H,m), 
1.75-2.18(10H,m), 3.04-3.20(6H,m), 3.66(2H,s), 3.77(3H,s), 
3.96-4.35(3H,m), 5.15-5.23 (lH,m), 6.12-6.20(lH,m), 6.37- 
6.40(lH,m),7.11 (lH,d r T=8.7), 7.20-7.27(lHm).7.42(lH,d, 
J=9.9), 7.57(lH,d,J=9.6),7.71-7.85(3H,m); [ a] i0 D :-2O.9° 
(c=0.10,MeOH) 


44 


jT\ h 
W~ N Y° 


MS(m/z) . 539(M ) , IR(KBr) . 3314, 2951, 1683, 1612, 
1535, 1344, 1253, 1221, 1048, 871, 792, 730cm- 1 ; NMR2 
(300 MHz): 1.42-2.21(llH,m), 2.56(lH,m), 3.15-3.30(4H, 
m), 3.64(2H,s), 4.10(lH,m), 4.24 (lH,d,J=8.2), 4.67(lH,d, 
J=8.5), 6.47(lH,s), 6.97 (1H,U=7.3), 7.04(lH,d,J=7.6), 7.15 
(lH,s), 7.39f2H,d,J=8.5), 7.53(lH,d,J=8.8), 7.72-7.77 (3H, 
s) ; ralD : -0.06° (c=0.063,MeOH) 


45 


OH 

o s n 


MS(m/z) . 561(M ) , IR(KBr) . 3381,2966, 1612, 1534, 
1363, 808, 734cm -1 ; NMR2(300 MHz): 2.00-2.42 (12H,m), 
3.41(lH,dd,J= 16.8,8.4), 3.57-3.70(3H,m), 4.09 (2H,s), 4.17- 
4.30(lH,m), 4.54-4.58(lH,m), 5.38-5.41 (lH,m), 7.19-7.38 
(3H,m), 7.47(lHbrdJ=9.3), 7.59 (lH,brd,J=8.1), 7.83-7.91 
(3H,m), 8.06(lH,brs), 10.1(lH,brs) ; [ a] 20 D : -46.9° 
(c=0.026,MeOH) 


46 


Cl H 


MS(m/z) : 549(M T ) ; IR(KBr) : 3357, 2952, 1637, 1523, 

2.51(lH,m), 3.22-3.30(3H,m), 3.38-3.45 (lH,m), 3.63 (2H, 
brs), 3.72(2Hs), 4.03,4.17(lH,m), 4.39(lH,d,J=8.4), 4.59 
(lH,dd,J=8.4,1.8), 6.56 (lH,dd 5 J=9.0,2.7), 6.68(lH,d,J=2.7), 
7.21-7.28(lH,m), 7.43(lH,dd,J=9.6,2.1), 7.58(lH,d,J=9.0), 
7.73-7.82 (3H,m), 7.94(lH,d,J=9.0), 9.06(lH,s) ; [ a] 20 D : 
-18.2° (c=0.022,MeOH) 
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47 


r\ h 


Mi>(m/z) . jZd{WL ) , IR(KBr) . 3337, 2952, 1610, 1518, 
1362, 1249,738cm- 1 ; NMR2(300MHz): 1.35-1.48 (2H,m), 
1.60-2.08(llH,m), 3.15-3.35(6H,m), 3.61(2H,s), 3.98-4.13 
(lH,m), 4.35-4.45(2H,m), 6.26(lH,d,J=8.1), 6.55(lH,brs), 
6.79(lH s d^r=8.1), 7.04-7.10(2H,m), 7.21-7.26 (lH,m), 7.43 
(lH,brd,J=8.7), 7.55(lH,brd,J=8.4), 7.72-7.81(3H,m), 8.07 
(lH,brs) ; ral 20 D : +5.48° Cc=0.084,MeOH) 


48 


Cl H 
HCT^ QT 


MS(m/z) : 536(MT) ; IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm' 1 ; NMR2(300 
MHz): 1.28-1. 45(2H,m), 1.63-2.09(10H,m), 2.97-3.16 (6H, 
m), 3.60(2H,s), 3.90-4.20(2H,m),4.35-4.61(2H,m),6.62-6.71 
(2H,m), 6.78(lH,s), 7.20(lH,t,J=8.8), 7.38(lHd,J=10.2), 
7.52 (lH,d,J=8.5), 7.68-7.76(3H,m) ; [ a l 2 ^ : -28.3* 
(c=0.074,MeOH) 


49 


Me h 


MS(m/z) : 517((M+1D ; IR(neat) : 2952, 2875, 1613, 1587, 
1523, 1472, 1342, 1248, 1140cm -1 ; NMR2(300MHz): 1.37- 
1.53(2H,m), 1.70-1.88(6H,m), 1.93-2.15 (7H,m), 3.08-3.33 
(6H,m),3.65(2H,s), 3.95-4.24(2H,m), 4.35-4.45(lH,m), 5.05 
(lH,brs), 6.18(lH,s), 6.21 (lH,s), 6.93(lH,t,J=7.8), 7.18-7.25 
(lH,m), 7.40-7.44(lH,m), 7.57(lH,d,J=9.6), 7.70-7.82(3H, 
m) ; [ cl I d : -45.2 (c=0.042,MeOH) 


50 


Me 


MS(m/z) : 516(M T ) ; IR(KBr) : 3447, 1702, 1653, 1544, 
1524, 1511, 1460, 1074cm" 1 ; NMR2(300MHz): 1.52-1.97 
(12H,m), 2.53-2.62(lH,m), 3.20-3.43(6H,m), 3.73(3H,s), 
4.03-4.18(2H,m), 4.42-4.50(lH,m), 4.72 (lH,d,J=7.5), 6.73 
(lH,dd,J=1.2,7.2), 6.88(lH,d, J=6.9), 7.04(lH,t,J=7.8), 7.44 
(lH,ddJ=2.4,9.9), 7.61(lH,d r T=8.4), 7.75-7.82(4H,m), 9.58 
(lH,s) ; rain : -22.5° (c=0.10,MeOH) \ 


51 


MeH 


MS(m/z) : 501(M T ) ; IR(KBr) : 3347, 2930, 2874, 1609, 
1522, 1342, 1250, 1141, 1052, 908, 870, 732cm" 1 ; 
NMR2(300MHz): 1.53-1.64(2H,m), 1.77-1.88(5H,m), 
2.00-2.10(4H,m), 2.15(3H,s), 3.11-3.32(6H,m), 3.72 (2H,s), 
4.03-4.1 5 (lH,m), 4.30-4.39(2H,m), 5.03(lH,s), 5.30(lH,s), 
6.55-6.63(2H,m), 7.03(lH,d,J=6.9), 7.10 (1^=7.5), 
7.21-7.28(lH,m), 7.44(lH.dd,J=10.2,1.8), 7.61(lH,d,J=8.1), 
7.74-7.82(3H,m) ; Ta Id : -9.4° (c=0.16, MeOH) 


52 


CI H 
HCT^ QT 


MS(m/z) : 550(M T ) ; IR(KBr) : 3374, 2953, 1683, 1614, 
1527, 1481, 1345, 1217, 1045, 869, 810cm" 1 ; NMR2(300 
MHz): 1.47-2.13(10H,m), 2.36(lH,s), 3.25(2H,s), 3.39 
(lH,m), 3.62(2H,s), 4.05(lH,m), 4.27(2H,d,J=8.5), 4.52 
(lH,d,J=5.9), 6.57(lH,ddJ=8.8,2.6), 6.63 (lH,dJ=2.6), 
7.17(lH,dd,J=8.8,3.6), 7.38QH,dd,J=9.9,2.6), 7.67-7.74 
(3H,m), 8.66(lH,s) ; \ af 0 r> ■ -36.0° (c=0.090,MeOH) 


53 


Cl Me 


MS(m/z) : 548QVT) ; IR(KBr) : 3282, 2951, 1612, 1530, 
1413, 1.343, IzjU, 752cm , NMR2(300 MHz): 1.50-1.63 
(2H,m), 1.80-1.95(5H,m), 2.05-2. 17(3H,m), 2.70 (lH,dd,J= 
11.4,6.0), 3.16-3.35(4H,m), 3.68(3H,s), 4.19-4.25(lH,m), 
4.76(lH,d,J=7.8), 6.78-6.79(lH,m), 7.14-7.28(2H,m), 7.41- 
7.45(lH,m), 7.56-7.59(lH,m), 7.73-7.81(3H,m\ 7.93(1H, 
dd,J=6.3,2.1),8.21(lH,brs),10.3(lH,brs) ; [o] To : -33.3° 
(c=0.036,MeOH) 
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54 


0 2 N H 


MS(m/z) : 531(M T ) ; IR(KBr) : 3374, 2966, 1706, 1620, 
1573, 1513, 1174, 745cm- 1 ; NMR2(300 MHz): 1.40-2.12 
(12H,m), 3.22(4H,m), 3.63(2H,s), 3.63(lH^n), 4.05 (2H,d, 
J=6.1), 4.22(lH,s), 6.58(lH,t,J=7.6), 7.22(lH,m), 7.42(2H, 
m), 7.54(lH,d,J=8.5), 7.69-7 .77(3H,m), 8.10 (lH,d,J=8.5), 
8.27(lH,m) ; \a}\ : -0.23° (c=0.078,MeOH) 


55 


tBu-O^O 


1738, 1632, 1537, 1397, 1365, 1224, 1154, 869cm -1 ; NMR2 
(300 MHz): 1.46(9H,s), 1.52-1.64(6H^i), 1.69-1.80(2H,m), 
1.82-2.14(4H,m), 3.17-3.28(2H,m), 3.29-3.47(2H,m), 
3.96-4.14(lH,m), 4.17-4.28(2H,m), 7.18-7.28(lH,m), 
7.39-7 .48(lH,m), 7.54-7.62(lH,m), 7.70-7.82(lH,m) ; 


56 


OH 


MS(m/z) : 530(M T ) ; IR(KBr) : 3353, 2931, 1619, 1538, 
1460, 1243, 992, 757cm' 1 ; NMR2(300 MHz) : 1 .42-2.01 
(8H,m), 3.20-3.26(4H,m), 3.41(2H,s), 3.62(2H,s), 3.62-3.70 
(4H,m), 3.71(2H,s), 3.99(lH,m), 4.17(lH,d,J=8.2), 6.80(1H, 
t,J=7.4), 6.91-6.99(2H,m), 7.14 (lH.tf-7.4). 7.22(lH,m), 
7.39(lH,d,J=9.1), 7.53 (lH,d,J=8.5), 7.68-7.76(3H,m) 


59 


QHH 


A A C {m lry\ * < 1 C C\ If + \ • TO » 0071 OfK^ i f oi 1/Tli iron 

MJ>(,m/z) . j1d(M ), IK(neat). 33/ 1,2955, 1631, loll, 1530, 
1454, 1359, 1343, 1249, 1216, 871, 755 cm" 1 ; NMR2(300 
MHz): 1.48-1. 63(2H,m),1.66-2.20(9H,m), 2.51 -2.6 l(lH,m), 
3.10-3.38(4H,m), 3.67(2H,s), 3.97-4.16(lH,m),4.29(lH,d, 
J=8.5),4.70(lH,d,J=7.4),6.78-6.88(lH,m), 6.93-7.12(3H,m), 
7.19-7.30 (lH,m), 7.39-7.47(lH,mi 7.53-7.62 (lH,m), 7.70- 

/ .04^x1,111,1, lU.Z3^X±l ? Dr SJ , I I D • ~lDO (C— U.UZ,CriU3) 


60 


CI H 
OH ^ 


MS(m/z) : 551((M+ir) ; IR(neat) : 2953, 1685, 1609, 1523, 
1479, 1447, 1340, 1249, 1224cm" 1 ; NMR(300MHz, 
CD 3 OD): 1.75-1. 85(6Hm), 2.02-2.30(6H,m), 3.35-3.43(3H, 
m),3.53-3.65(lH,m),3.82(2H,s),4.05-4.13(lH,m),4.55-4.80 
(2H,m), 7.23(lH,d,J=8.7), 7.33 aH,td,J=8.7,2.7), 7.51-7.67 
(3H,m),7.84-7.94(3H,m) ; Jal * D :-30.8° (c=0.13,MeOH) 


61 


Me 


Mi>(m/z) . 53U(M ) , IK(KJsr) . 3367, 2954, lolo, 1542, 
1512, 1477, 1342, 1245, 1227, 870cm" 1 ; NMR2(300 MHz): 
1.52-1.92(9H,m), 2.05-2. 18(3H,m), 2.27(3H,s), 2.52-2.62 
(lH,m), 3.21-3.42(4Hm),3.71(2H^), 4.72(lH,d,J=7.8), 6.73 
(lH,d,J=8.4), 6.88(lH,dJ=8.4), 7.02(lH,dd,J=8.1,15.9), 
7.44 (lH,d,J=9.9), 7.59(lH,d,J=8.1), 7.74-7.82(4H,m), 9.57 
(lHs) ; \a} 2 % : -48.8° (c=0.40,MeOH) 


62 


Me h ^ 
HO^ (jr 


MS(m/z) : 530(M T ) ; IR(KBr) : 3367, 2953, 1614, 1542, 
iozd, 1011, Xj^d 9 izzo 9 ooy, /jjcm , jNMKZ(pUUMJazj. 
1.50-1. 61 (2H,m), 1.70-1.91(6H,m), 2.03-2. 17(4H,m), 2.08 
(3H,s), 2.53(lH,ddJ=5.9,12.0), 3.17-3.37(4H,m), 3.67 (2H, 
s), 4.03-4.14(lH,m), 4.30(lH,d,J=8.4), 4.59(lH,d,J=7.2), 
6.54 (lH,s), 6.55(lH,dd,J=3.0,4.8), 7.21-7.27(lH,m), 7.41- 
7.50(2H,mJL 7.56(lH,dJ=9.3), 7.72-7 .79(3H,m), 8.93 (1H, 
s) ; ral d : -50.4° (c=0.60,MeOH) 


63 


NC H 

6^, 


Sal:Fu 

FP: 526 ; NMR1: 3.82 (2H, s), 4.42 (1H, dd, 7= 8.3, 3.0 Hz), 
7.96 (1H, dd, 7=9.1,5.9 Hz) 
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64 


EtOOC H 


Sal: Fu 

FP- S73 ' NMR 1 • 1 96 HIT t f=7 9 HV* 1 SO (9"R 6 97 

(lH,d,7 = 7.8Hz) 


65 


H 2 N-C0h 

|jT N T 0 


Sal:Fu 

FP: 544 ; NMR1: 4.20 (1H, dd, J = 8.6, 2.2 Hz), 7.69 (1H, 
dd, J = 10.3, 2.5 Hz), 8.53 (1H, d, J = 8.3 Hz) 


66 


CN 
0-N T O 


SalrFu 

FP: 544 ; NMR1: 3.85 (2H, s), 4.43 (1H, dd, J= 8.3, 2.9 Hz), 
7.96 (1H, dd, J = 9.1, 5.6 Hz) 


67 


CN 

CI ^jj- 


Sal:Fu 

FP: 560 ; NMR1: 3.83 (2H, s), 4.44 (1H, dd, 7= 8.1, 3.2 Hz), 
7.96 (1H, dd, J = 8.8, 5.9 Hz) 


68 


liy-N^O 
NC Jy 


Sal:Fu 

FP- 530 : NMR1- 3 65 (3H si 3 86 (2H s) 7 42 flTT rit 1 
= 8.8, 2.5 Hz) 


69 


NC 


FP:513 ; NMR1: 3.68 (2H,s), 7.08 (lH,t, 7=7.6 Hz), 7.94 
(lH,dd,7=8.8,5.8Hz) 


70 


NC H 


FP: 512 ; NMR1 : 3.69 (2H, s), 6.60 (1H, t, J = 7.6 Hz), 7.06 
(lH,d,7=8.8Hz) 


71 


NaOOC h 


FP: 567 J NMR1: 4.24 (1H, dd, 7 = 8.8, 2.0 Hz), 6.99 (1H, 

ij J f »j iM'Ji o.Dj \isl 9 Q 5 J o.J rlZ) 


72 


& 


FP: 528 ; NMR1 : 3.73 (2H, s), 4.43 (2H, d, 7 - 6.4 Hz), 8.24 
(lH,t, 7=5.9Hz) 


73 


iiVv 0 


Sal: Fu 

FP* 545 : EA- Cal (C^HiiNaOaF CaVIaO* H^OiC 61 Q4- N 
5.79; N, 8.25; F, 2.80. Fnd: C, 62.14; H, 5.72; N, 8.21; F, 2.80 


74 




Sal: Fu 

FP: 534 ; EA: Cal (C3jH33N3O2ClF.C4H4O4.H2O) C, 62.92; 
H, 5.88; N, 6.29; CI, 5.31; F, 2.84. Fnd: C, 62.92; H, 5.75; N, 
6.12; F, 2.74; CI, 5.22 
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75 


o 2 r\i H 

°& 


Sal:Fu 

FP:546 ; NMRl: 3.75 (2H,s), 4.26(111, d, 7 = 6.3 Hz), 7.18 
(lH,t, J = 7.3 Hz) 


77 


cHex 

& 


NMR2: 3.68 (2H, s), 4.31-4.45 (1H, m), 7.58 (1H, d, J= 8.8 
Hz) ; EA: Cal (C 3 iH 3 5N 2 OF) C, 79.11; H, 7.50; N, 5.95; F, 
4 04 Fnd- C 79 13- H 7 77- N 5 88- F 4 23 


78 




FP: 500; NMR2: 3.10 (2H, t, J = 5.4 Hz), 4.23-4.37 (1H, m), 
7.60 (lH,d,7= 8.8 Hz) 


79 




EP: 531 ; NMR2: 3.68 (2H, s), 4.22-4.34 (1H, m), 7.58 (1H, 
d, J = 8.4 Hz) 


80 


Or 


Sal:Fu 

FP: 514 ; NMRl: 3.82 (2H, s), 4.17-4.30 (lH,m), 7.97 (1H, 
dd, 7= 8.8, 5.9 Hz) 


96 




FP: 514 ; NMR2: 3.55-3.90 (4H, m), 4.21-4.38 (1H, m), 7.60 
(1H, d, J = 8.4 Hz) 


97 


Quo 

n6" 


Sal: 1.5Ma 

FP: 501 ; NMRl: 7.53 (1H, dt, J = 8.8, 3.0 Hz), 7.76 (1H, 
d, J = 8.8 Hz) , 7.80 (1H, dd, J = 10.0, 2.2 Hz) 


98 


6r 


FP: 540 ; EA: Cal (C34H38N3O2F) C, 75.67; H, 7.10; N, 7.79; 
r, i.Dz. rna. /D.jy, ri, IA /, N, 7.7/; r, o.ol 


100 


Ph 


Sal: Ox 

FP: 465 ; EA: Cal (C31H29N2OF.C2H2O4. 

H 2 0) C, 69.22; H ? 5.81; N, 4.89; F, 3.32. Fnd: C, 69.41; H, 

5.94; N, 4.82; F 3 3.28 


103 




MSfm/z} : 558flVP> ' IR/KBri • 3426 2909 2851 1656 
1634, 1544, 1530, 1518, 1361, 1340, 1140cm" 1 1 NMR2(300 
MHz): 1.46-1.68(10H,m), 1.72-1.99(12H,m), 2.01-2.12(4H, 
m), 2.25-2.33(lH,m), 3.21-3.30(3H,m), 3.32-3.40(lH,m), 
3.67(2H,s), 3.96-4.22(3H,m), 6.56-6.68 (lH,ra), 7.20-7.28 
(lH,m), 7.40-7.46(lH,m), 7.57 (lH,d,J=8.1), 7.71-7.82 (3H, 
m) ; \a] 20 D : -34.1° (c=0.27,MeOH) 
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104 


Me H 

liT N T 0 

H 2 N-CO t-P 


M£i(m/z) : 557(M') ; IR(KBr) : 3400, 2954, 2925, 2871 
1659, 1615, 1575, 1540, 1401, 1352, 1251cm -1 ; NMR(300 
MHz, CD 3 OD): 1.66-1.82(6H,m), 1.96-2.22 (6H,m), 2.27 
(3H,s), 3.16-3.38(3H,m), 3.45-3.56(lH,m), 3.76(2H,s), 3.94- 
4.04(lH,m), 4.45-4.51(lH,m), 7.21-7.31(2H,m), 7.44-7.50 
(lH,m), 7.54-7.62(2H,m), 7.75-7.89(4H,m) ; [ a ] 20 D : 
-50.8 (c=0.09,MeOH) 


105 


MeH 
MeO-CO >-J 


MS(m/z) : 572(M T ) ; IR(KBr) : 3399, 2952, 2928, 2871," 
1718, 1614, 1581, 1538, 1449, 1296, 1247,763cm" 1 ; NMR2 
(300 MHz): 1.50-1. 68 (2H,m), 1.71-1.92(4H,m), 1.96-2.22 
(5H,m), 2.32(3H,s), 2.58-2.72(lH,m), 3.12-3.40(4H,m),3.68 
(2H,s), 3.87(3H,s),4.01-4.12(lH,m), 4.67(2H,d,J=8.1), 7.17- 
7.29(2H,m), 7.39-7.46(lH,m), 754-7.62(lH,m), 7.68-7.83 
(4H,m), 8.65(lH,s), 9.70(lH,s) ; [ af° D : -44.0° 
(c=0.16,MeOH) 


106 


MeH 
HCVVN^O 


MS(m/z) : 530(M T ) ; IR(KBr) : 3390, 2952, 2926, 2878, 
1672, 1607, 1531, 1471, 1345, 1251cm' 1 ; NMR2(300 
MHz): 1. 50-1. 64(2H,m),l. 68-1. 78(2H,m), 1.79-1 .92(3H,m), 
1.96-2.15(5Hjm), 2.07(3H,s), 2.47-2.58(lH,m), 3.12-3.37 
(4E^m), 3.66(2H,s), 4.02-4.15(lHm), 4.29-4.38 (lH,m), 
4.62 (1HAJ-7.8), 6.54(lH,d,J=7.8), 6.88-6.96(lH,m), 7.18- 
7.28(lH,m), 7.34-7.45(2H^n). 7.55 (lH,dJ=8.4), 7.69-7.80 
(3H,m), 9.12(lHs) ; \ a A : -46.6° (c=0.58,MeOH) 


107 


F H q 


MS(m/z) : 534(M T ); IR(KBr) : 3383, 3058, 2953, 2878, 1676, 
1613, 1527, 1344, 1223, 1101cm" 1 ; NMR2(300 MHz): 
1.47-1.63(2H,m), 1.71-2.14(9H,m), 2.39-2.48(lH,m), 3.17- 
3.32(3H,m), 3.33-3.41(lH,m), 3.66(2H,s), 3.98-4. 12(lH,m), 
4.28-4.36(lH^n), 4.55(lH,d,J=7.5), 6.42-6.52 (2H,m), 7.19- 
7.28(lH,m), 7.39-7.46(lH,m). 7.55(lH.d,J= 8.7), 7.70-7.82 
(4H,m), 8.89(lH,s) ; \ a}\ ■ -45.3* (c=0.46,MeOH) 


108 


OiJ H 
HO^ QT 


MS(m/z) : 561 (M T ) ; IR(KBr) : 3363, 2953, 2878, 1656, 
1633, 1523, 1480, 1345, 1290, 869cm" 1 ; NMR2(300 MHz): 
1.54-2.32(12H,m), 3.26-3.41 (3H,m), 3.52-3.62(lH,m), 3.67 
(2H,s),4.06-4.18(lH,m), 4.50-4.62(2H,m), 6.92-6.98(lH,m), 
7.19-7.33(2H,m), 7.54-7.60(lH,m), 7.71-7.81 (3H,m), 8.29 
(.iw,d,J-y.u;, io.69(1H,s), | a] D--65.5 (c=0.38,MeOH) 


110 


Quo 

W 0H 


FP: 516; NMR2: 3.06 (2H, t, J = 5.6 Hz), 6.64 (1H, dd, J = 
7.4, 1.0 Hz) , 7.34 (1H, dd, J = 8.2, 7.4 Hz) 
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H 



Ex 


A-X-B- 


Dat 


4 


OCn^o 


MS(m/z):514(M T ); IR(neat): 3347, 2949, 2871, 1724, 1633, 
1523, 1429, 1346, 1213, 748 cm" 1 ; NMR2(3O0 MHz): 1.36- 
1.55 (2H,m), 1.74-2.32 (8H,m), 2.76-3.18 (4H,m), 3.26-3.42 
(lH,m), 3.48-3.97 (5H,m), 4.06-4.30 (2H,m), 4.64-4.88 (3H, 
m), 7.06-7.32 (7H,m), 7.40-7.53 (lH,m), 7.69-7.82 (lH,m), 
8.22-8.29 (lH,m) ; T a 1 20 d : -4.04°(c=0.10,CHCl 3 ) 


5 


BnNH^O 


MS(m/z):488(M'); IR(neat): 3312, 2947, 1721, 1524, 1428, 
1347, 1214, 753, 699, 665 cm' 1 ; NMR2(300 MHz): 1.35- 
1.54 (2H,m), 1.71-2.25 (7H,m), 2.38-2.50 (lH,m), 2.78-3.42 
(4H,m), 3.58-3.93 (3H,m), 4.12^1.48 (4H,m), 7.17-7.60 (7H, 
m), 7.70-7.83 (3Hm), 8.22-8.24 (lH,m) ; [a] 20 D : -40.5° 
(c=0.69,CHCl 3 ) 


10 


Pr h 


MS(m/z):552(M T ); IR(neat):3351, 2946, 1691, 1631, 1529, 
1437, 1354, 1250, 1025, 870, 753 cm" 1 ; NMR2 (300 MHz): 
1.41-1.57 (2H,m), 1.90-2.25(7H,ro), 2.44-2.53 (lK,m), 2.78- 
2.91(2H,m), 3.25-3.35(lHm), 3.42-3.50(lH,m), 3.63(2H,s), 
3.68-3.34 (2H,m), 4.32 (lH,d, J=8.2), 4.63-4.68 (lH,m), 
6.92-7.00 (lH,m), 7.20-7.33 (2H,m), 7.40-7.55 (3H,m), 
7.68-7.83 (3H,m), 8.27-8.34 (lHm), 9.30 (lH,br s) ; 1 
[01% : -43.4°(c=0.17,CHCl 3 ) 


19 


Ql H 


MS(m/z):508(M T ); IR(neat):3367, 2945, 1692, 1631, 1593, 
1529, 1441, 1356, 1142, 871, 753 cm' 1 ; NMR2(300 MHz): 
1.40-1.58 (2H,m), 1.78-2.26 (7H,m), 2.47-2.57(lH,m), 2.78- 
2.92(2H,m), 3.22-3.33(lH,m), 3.37-3.46(lH,m), 3.64(2H,s), 
3.68-3.84(lH,m), 4.30(lH,d,J=7.7), 4.68(lH,d,J=7.1), 6.97- 
7.06 (lH,m), 7.20-7.54 (5H,m), 7.68-7.84 (3H,m), 8.30-8.38 
(lH,m), 9.53 (lH,br s) ; \ af° D : -88.7°(c=0.09,CHCl 3 ) 


20 


iPr h 


MS(m/z):516(M"); ER(neat) : 3355, 2963, 1681, 1630, 1526, 
1451, 1216, 1141, 756, 666, 871 cm" 1 ; NMR2(300 MHz): 
1.15-1.32 (6H,m), 1.42-1.58 (2H,m), 1.74-2.27(7H,m), 2.57- 
2.68(lH,m), 2.80-2.92(2H,m), 3.00-3.40(3H,m), 3.64(2H,s), 
4.31 (lH,d,J=8.0),4.69 (lH,d,J=7.4), 7.06-7.32 (4H,m), 
7.40-7.54 (2H,m), 7.70-7.90 (4H,m), 9.42 (lH,br s) ; 
rol 20 D : -122.0°(c=0.08,CHCl 3 ) 


21 


iPr h 


MS(m/z):516(M T ); IR(neat):3349, 2957, 1612, 1582, 1513, 
1250, 1140, 1111, 1067, 1041, 908, 731 cm' 3 ; NMR2(300 
MHz): 1.15-1.31(6H,m), 1.32-1.49(2H 5 m),1.70-2.23(8H,m), 
2.76-3.00(3H,m), 3.06-3. 18(2H,m), 3.23-3.34(2H,m), 3.58- 
3.80 (3H,m), 4.22-4.34 (lH,m), 4.41-4.50 (lH,m), 6.52-6.73 
(2H,m), 7.04-7. 16(2H,m), 7.20-7.30(lH,m), 7.38-7.56(2H, 
m), 7.70-7.82 (3H,ra) ; \ al 20 D : -34.1°(c=0.11,CHCl 3 ) 
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23 


_Me w 

O-ILo 


Mb(m/z).502(M ); IR(neat) : 3348, 2947, 1632, 1530, 1358, 
1250, 1141, 909, 870, 769, 731 cm' 1 ; NMR2(300 MHz): 
1.42-1.57(2H,m), 1 .75-2.25(1 3H,m),2.50-2.60(lH,m), 2.80- 
2.92 (2H,m), 3.22-3.33 (lH,m), 3.36-3.46 (lH,m), 3.60-3.81 
(3H,m), 4.34 (lH,d,J=7.4), 4.68(lH,d,J=7.1), 7.02-7.10 (3H, 
m), 7.21-7.30 (lH,m), 7.40-7.54 (2H,m), 7.70-7.83 (3H,m), 
8.73 (lH,br s) ; r al 20 D : -117°(c=0.13,CHCl 3 ) 


26 


QHh 


MS(m/z) : 476(M T ) ; IR(KBr) : 3380, 2946, 1630, 1612, 
1530, 1454, 1362, 1249, 1143, 872, 753 cm" 1 ; NMR2 (300 
MHz): 1.43-1.51(2H,m),1.83-2.16(8H,m), 2.51(lH,dd,J= 
12.3,5.6), 2.81 (lH,d,11.7), 3.16 (lH,,qJ=9.6), 3.32 (lH,t, 
J-8.2), 3.59(2Hs), 3.60(lH,m), 4.37(lH,d, J-7.6), 4.67(1H, 
d r T=7.6), 6.77(lH,t,J=7.3), 6.91(lH,d, J=8.2), 7.00(lH,d,J= 
7.0), 7.06(lH,d,J=7.9), 7.18-7.24(2H,m), 7.39(lH,dd,J=9.9, 
2.6), 7.45 (lH,d,J=10.9), 7.67-7.76 (3H,m), 10.13 (lH,s) 


32 


_< ci h 


IR(KBr) : 3436, 2926, 2852, 1634, 1514, 1396, 1361, 1251, 
1142, 1110, 1068, 872, 754 cm" 1 ; NMR2(300MHz): 1.40- 
1.58(2H,q,J=11.8),1.85-2.23(7H,m),2.58(lH,dd,J=6.0,12.0), 
2.85 (2H,d,J=11.5), 3.28 (lH,q, J=8.4), 3.41 (lH,t, J=8.0), 
3.62(2H,s),3.73(lH,m), 4.35(lH,d,J=7.7),4.68(lH,d, J=7.7), 
7.12(lHt,J=8.1), 7.24(lH,m), 7.32(2H,d,J=8.2), 7.43(lH,d, 
J=9.9), 7.50 (1H, d,J=8.2), 7.72 (2H,d,J=3.3), 7.78 (lH,dd,J= 
3.0,8.8), 9.35 (lH,br s) ; HR-MS (m/z) 543.17(M + ) 


33 


OMe ^ 


MS (m/z) : 518(M T ) ; IR(KBr) : 3342, 2926, 2854, 1635, 
1530, 1496, 1464, 1362, 1245, 1168, 1143, 1118, 1030, 871 
cm" 1 ; NMR2(300 MHz): 1.34-1.50 (2Hm), 1.80-2.03 (5H, 
m), 2.14(2H,q,J=9.1), 2.36(lH,m), 2.80(2H,br s), 3.31(lH,q, 
J=6.6), 3.39(lH,y=8.2), 3.58-3.73(lH,m), 3.61(2H,s), 3.82 
(3H,s), 4.17(lH,d,J=8.0), 4.36(lH,d,J=7.4), 4.43(2H,d,J= 
5.8), 6.83(lH,d,J=9.9), 6.90(lHdJ=7.4), 7.17-7.29(3H,m), 
7.40 (lH,brs), 7.42 (lH,d,J=7.4), 7.49 (lH,dJ=8.5), 7.72 
(2H,d,J=5.2), 7.77 (lH,dd,J=3.0,8.6) ; [afo : -53.4° 
(c=0.03,EtOH) 


57 


MeH 


MS(m/z):494(M T ); IR(neat): 3314, 2927, 1633, 1537, 1480, 
1394,1359,1251,1143,1110,870cm- 1 ; NMR2(300 MHz): 
0.79-2.22(20H,m),2.81(2H,d,J=10.2),3.15-3.41(2Hm),3.61 
(2Hs),3.66(2H,m),4. 1 8(lH,tJ=5.3),4.28(lH,d J=6.7),6.63- 
6.89(lH,m),7.20(lH,t,J=8.8),7.38(lHd,J=7.3),7.46(lHdJ= 
8.2), 7.68-7.77(3H,m) ; ral 20 D : -19.5° (c=0.076,MeOH) 


58 


01 H 

&> 


MS(m/z) : 494(M T ) ; IR(KBr) : 2954, 2932, 1700, 1519, 
1477, 1450, 1415, 1338, 1282, 1210, 1119, 946, 842, 740 
cm -1 ; NMR2(300 MHz): 1.26-2.20(10Hm), 2.76 (2H,m), 
3.11(lH,m), 3.20-3.26(3H,m), 3.58(2H,s), 3.67(lH,m), 4.25 
(2H,m), 5.15(lHs),6.55(lH,tJ=7.5), 6.77(lH,d,J=8.5), 7.09 
(lH,t,J=7.4),7.18(2H,d,J=9.7)J.38(lH,dJ=9.9),7.46(lH,d,J 
=7.9),7.68-7.77(3Hm); ful d • -24.2 (c=0.098,MeOH) 


76 




Col - UPI 

FP: 439 ; MP: 147-149 


81 


PhO 

6" 


Sal: HC1 

FP: 455 ; EA: Cal (C29H27N2O2F.HCI) C, 70.94; H, 5.75; N, 
5.71; CI, 7.22; F, 3.87. Fnd: C, 70.80; H, 5.76; N, 5.66; CI, 
7.14; F, 3.60 
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82 


PhCH 2 0 

& 


Sal: HC1 

FP: 469 ; EA: Cal (C30H29N2O2F.HCl.H2O) C, 68.89; H, 
6.17; N, 5.36; CI, 6.78; F, 3.63. Fnd: C, 68.63; H, 6.00; N, 
5.28; CI, 6.74; F, 3.62 


83 


PhCH 2 0^ 


FP: 469 


84 


Ph-CO 

& 


FP: 467 ; EA: Cal (C30H27N2O2F) C, 77.23; H, 5.83; N, 6.00; 
F, 4.07. Fnd: C, 77.46; H, 5.94; N, 5.92; F, 4.31 


85 




Sal: HC1 

FP: 473 ; EA: Cal (C29H26N2O2F2.HCI) C, 68.43; H, 5.35; 
N, 5.50; CI, 6.97; F, 7.47. Fnd: C, 68.11; H, 5.29; N, 5.48; CI, 
6.95; F, 7.55 


86 


PhS 


Sal: Fu 

FP: 471 ; EA: Cal (C29H27N2OSF.C4H4O4) C, 67.56; H, 5.33; 
N 4 77- S *5 47- F 1 24 Fnrf- C 61 fft- H 5 76- N 4 74- S 1 
5.45; F, 3.14 


87 


N-i 

U 1 


FP: 447 ; NMR: 3.60(2H, s), 3.81(2H, t, J =7.2Hz), 7.54(1H, 
d,J=8.0Hz) 


88 


« ^ 

& 


FP: 429 ; EA: Cal (C26H25N4OF) C, 72.88; H, 5.88; N, 13.08; 
F, 4.43. Fnd: C, 72.82; H, 5.94; N, 13.03; F, 4.33 


89 


cHex-O 


Sal: 0.5Fu 

FP: 461 ; EA: Cal ^Has^OsF.O.SQKjO*) C, 71.79; H, 
6.80; N, 5.40; F, 3.66. Fnd: C, 71 .53; H, 6.74; N, 5.31; F, 3.62 


90 


cHex-sj/ 
Ph 


FP: 459 ; EA: Cal (C30H35N2OF) C, 78.57; H, 7.69; N, 6.11; 
F, 4.14. Fnd: C, 78.67; H, 7.63; N, 6.14; F, 3.95 


91 


Ph^- 

O 


FP: 43 1 ; EA: Cal (C28H31N2OF) C, 78. 1 1 ; H, 7.26; N, 6.5 1 ; 
F, 4.41. Fnd: C, 78.35; H, 7.46; N, 6.48; F, 4.49 


92 


PhO / 

o 


FP: 456 ; EA: Cal (Citfh&sOtf) C, 73.83; H, 5.75; N, 9.22; 
F, 4.17. Fnd: C, 73.82; H, 5.73; N, 9.20; F, 5.93 


93 


BnO N-J* 


Sal: HC1 

rr. t7U , Bn. v^ai ^^29"32.i > '3*-'3".nv_,i.u.ji'i2 , ~v oj.iu, n, 
6.40; N, 7.85; F, 3.55; CI, 6.63. Fnd: C, 64.70; H, 6.47; N, 
7.58; F, 3.45; CI, 6.57 


94 


0 

BnO A N-^ 


Sal: 0.5Fu 

FP: 490 ; EA: Cal (C29H32N3O3F.O.5C4H4O4) C, 67.99; H, 
6.26; N, 7.67; F, 3.47. Fnd: C, 67.76; H, 6.05; N, 7.67; F, 3.38 



68 



WO 02/18335 



PCT7JP01/07321 



99 


V 


FP: 443 ; EA: Cal (C27H27N4OF) C, 73.28; H, 6.15; N, 12.66; 
F, 4.29. Fnd: C, 73.11; H, 6.29; N, 12.59; F, 4.00 [ 


109 


V 1 H 
OH ^ 


MS(m/z) : 525(M') ; IR(KBr) : 3371, 2950, 2813, 1688, 
1632, 1608, 1526, 1479, 1448, 1361, 869cm- 1 ; NMR2(300 
jyuiz;. i .<ty- 1 .oy (ZJti,m), i . o9-z.39(oH,in),2. od-2.9 9(2H,m), 
3.31-3.43(lH^i),3.48-3.56(lH,m),3.58(lH,d,J=12.8),3.75 
(lH,d,J=12.8),3.72-3.84(lH,m),4.61-4.67(lH,m),4.84-4.96 
(lH,m),6.55(lH,ddJ=2.9,8.7),7.12(lH,d,J=8.7),7.24(lH,dt, 
J=2.6,8.4), 7.42(lH,ddJ=2.6,9.8), 7.51(lH,d,J=8.4), 
7.70-7.8 l(3H,m), 7.94-7.98(lH,m),9.04(lH,s) ; 
fal d : -69.7 (c=0.18,MeOH) 



&4 



r O 



Ex 


A 


D 


Dat 


24 


&■ 




MS(m/z) : 576GVT) ; IR(neat) : 3372, 2950, 2877, 1697, 
1633, 1590, 1528, 1502, 1443, 1343, 1255, 1200, 756 
cm' 1 ; NMR2(300MHz): 1.46-2.12(10H,m), 2.50(1H, 
m), 3.20 (2H,s), 3.39 (lH,m), 3.50 (2H,s), 4.08(lH,m), 
4.65 (lH,d,J=7.5), 6.81 (lH,d,J=8.0), 6.95-7.09(6H,m), 
7.24 (lH,d,J=8.0), 7.34 (lH,d,J=8.0), 8.33 (lH,d v T=8.5), 
9.49 (lH,s) ; r al 20 D : -71.2°(c=0.03,MeOH) 
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MS(m/z) : 612(M T ) ; IR(KBr) : 3373, 2933, 1375, 1697, 
1632, 1590, 1528, 1442, 1342, 1249, 1055, 872, 754 
cm 1 ; NMR2(300 MHz): 1.52-2.20 (10H,m), 2.50 (1H, 
m), 3.25 (2H,s), 3.41 (lH,m), 3.82 (2H,s), 4.08-4.22 
(2H^n), 4.65 QH,d,J=7.0), 7.01 (lH,t,J=7.7), 7.21-7.37 
(3H,m), 7.43 (lH,ddJ=9.1,2.5), 7.71 (lH,d,J=8.6), 7.82 
(lH,d,J=7.7), 8.30-8.35 (2H,m), 9.48 (lH,s) ; [ a] 20 D : 
-200.0°(c=0.004,MeOH) 
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MS (m/z) : 578 (M T ) ; IR (KBr) : 3355, 2949, 1637, 
1588, 1527, 1436, 1340, 1027 cm" 1 ; NMR2(300MHz): 
1.45-1. 55(2H,m), 1.60(2H,brs), 1.70-1.77(2H, m), 1.83- 
2.10(5H,m), 2.43-2.49(lH,m), 3.17(2H,brs), 3.25-3.34 
(lH,m), 3.43-3.49(lH,m), 3.47(2H,s), 4.02-4.l6(lH,m), 
4.24(lH,dJ=8.7), 4.64(lH,brdd, J= 1.5,7.8), 6.94-6.99 
(lH,m), 7.19(lH,dd,J=1.8,8.4), 7.26-7.33(lH,m), 7.37 
(lH,d,J=8.1), 7.50-7.54jf2H,m), 8.31 (lH,dd,J= 1.5,8.1), 
9.24 OH.brs) : \ al 20 D : -59.3° (c=0.04,CHCl 3 ) 
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MS (m/z) : 534 (JVf) ; DR. (neat) : 3362, 2951, 1695, 
1633, 1592, 1531, 1441, 1340, 1032 cm" 1 ; NMR2 (300 
MHz): 1.45-1.56(2H,m), 1.59(2H,brs), 1.70-1.77(2H, 

3.22-3.30(lH,m), 3.38-3.45(lH,m), 3.47(2H,s), 4.01- 
4.15(lH,m), 4.22(lH,d,J=7.8), 4.6 (lH,brdd, J=l. 8,8.1), 
6.99-7.05(lH,m), 7.19(lH,dd,J=1.8,8.1), 7.22-7.28(lH, 
m), 7.34(lH,dd,J= 1.5,7.8), 7.37(lH,d, J=8.1), 7.51QH, 
d,J=1.5), 8.34(lH,dd r T=1.5,8.1), 9.48(lH,brs) ; 
r a "Id : -85.0°(c=0.03,CHCl 3 ) 
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MS (m/z) : 542 (M T ) ; IR (neat) : 3355, 2959, 1684, 
1628, 1530, 1450, 1341, 1031 cm" 1 ; NMR2(300 MHz): 
1.19 (3H,d,J=6.6), 1.25(3H,dJ=6.6), 1.47-1.57(2H,m), 

1 63C2TThr<!^ 1 79-1 m"* 1 QfV9W m\ 0 fll 

2.09(3H,m), 2.63(lH,brdd,J=5.4,12), 3.11(lH,dt,J=6.6, 
14), 3.17-3.26 (3H,m), 3.31-3.37 (1H, m), 3.48 (2H,s), 
4.04-4.16 (lH,m), 4.22 (lH,brd,J=8.4), 4.68 (lH,brd, 
J=7.8), 7.08-7.28 (4H,m), 7.38 (lH,d, J=8.4), 7.51 (1H, 
d,J=1.8), 7.88 (lH,dd,J= 1.8,8.1), 9.48 (lH,brs) ; 
f a 1 20 D : -84.7°(c=0.07,CHCI 3 ) 
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l . k h**jfeff»**3feccaa»aaiJIS*fflVifcccR3Stt^fflfl!)M 

*56ISft^* ©in vitro CCR3*Stt^tt, fc hCCR3f833fflll&£JBV>T, CCR3# 
R»fe7=f-7 l hTSSt heoiaxinfcJ:oTII*$n*«IJfiF«3*;W'>^A»«± 
#©»!WflUBTffHfiLfc. t bCCR3£3- FT*cDNA*iE*t h*«$f» 
«fc 0 # D — n > b , £ ^ — pEF BOS-neo (Nucleic Acids Research. 18(17):5322, 

1990) HIAI, pEF BOS-neo-CCR3 5: f£ b c ^C, Xl/£ h D^l/— ya > 
«t t) , pFJFBOS-neo-CCR3£B300-19(^7>pre-BM, Cell. 27(2 part 1): 381-390, 
1981) t:h7>77x^">3>l, 2mg/rra©iH^MG418-M^»tt^^ 
»£#7c (Blood. 93(1): 34-42, 1999) = £©;M»£l%^MM£"£frRPMI1640 . 
IgJfc (Gibco, BRL*. ^U— 7>HW» *S) fcJl^b, 5 *iM©fura-2/AM (Bt 
ffc^> B#) £iP*-, 37"C-C30»|BK>^3.^— >3>bfc. ^n^HHSSrt 

*;i/vt7ASfl^^ (0.1%^ifiltf 7;i/^S >, 130 mM NaCl, 5.4 mM KC1, 1 mM 
MgCl 2 , 2.5 mM CaCl 2 , 5.5 mM glucose, 20 mM HEPES (pH 7.4)) T3®iJfc# b , IH^M 
izmm Vlto mi&MMfc&X* - y-^UW b I3itf 340 nm&tf 380 nmTM bT 
500nm©£3fc&81£U Mi&ftti fr~>0 J*M&±&&GTynkiemczt) ©#& (J.Biol. 
Chem. 260 (6): 3440-3450, 1985) KJ; D^liibfco *fflJ®3ra&fc*f8Wfc'&<Rl<£iS 
JlDLTl^flWUfc^ theotaxin (Pepro tech Inc. -z-^t-^, ^ 
B) 50ngtol*aSiPr*J:fCCCR3S##:*j|i!l*bfc. #*9Hfc^*«D'Ao 
^^*^JPbfc^©«^*;Pv^A^g±#«hi»^^mcD«BJ^^^ 

^pb^©m^^;p^^A««±#^&,*^Hm^©-en^n©«mfc^ 

tt3«J*£lfajb, cnSCfiSfet^^ftOICsH (theotaxinM 

1 > 12, 27, 63, 67, 69, 70, 76, 81, 8 8, 90, 9 
1, 92, 93, 95, 9 7%&9 8 <D<t£ tlte0.45~0.001 jtiM©IC 50 'fi^^b7Co 
£7c, &*Ht£WA (GB-1345872^^|gtte®©N-(l-^>y;Uhf^U> ? >-4-'1';l/) 

WO01/10439#£$BK:te, S^^$IHfB®©^b^WlOMMT?20~50%, 50~80%X 
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2 . t h mffimmmm&mmft® ©m 

Eotaxin fcft* $ ft3CCR3© U # > H \t, CCR3^ 5 ©I Oft «t 0 MMB&II 
W.^l^^^'t o J&fSSbfcffg^&najor basic protein (MBP)> eosinophil cationic 
protein (ECP), eosinophil-derived neurotoxin (EDN), eosinophil peroxidase (EPO)^I© 

^SllT. iot, ^DttAOfcBfcKlTfeLfcffffiatl/T, k heotaxin$lJ«fci 

ft* A J; D $ nfc^Jfil50 ml^PBST 2 ftF#^ b HISTOPAQUE 1083 (S 
ftffiff : Sigma, SX-'JW, #B) ±fcMbT84>#»IU «AttX«)gBttK: 

^7 D h'-XtIi«^ivXTA (Miltenyi Biotec, Bergisch Gladbach, F-fU>) 
iSWI (ffM3*J£^>95%) £©£?«£ 0.1 % BSA<^* 

RPMH640#i&K:®iil U 4xl0 4 /weU <fc 5 k!96ft:7V— h fc#abTH®fcK:JB 
Vafc. &»>i;i/«|y : boT2.5%BSA^PBS^<tD37 < CT23#M31kTv'* 
ny*->{f%?T?t£o k beotaxin5ng/ml£^fttf?L C0 2 < >*^-^-l*]£&fflB£ 
^4B#P B 1#SkfCo Z.(D'&s Sflia±?t ^0JRkT±?it=P©EDNS ^Pharmacia EPX 
RIA^y h (Pharmacia Corporation, — a.— — /3fcBI) fc<fcoTiBlj£bfc. 
k heotaxinlc:«tSfljai^K:DMSOt^*bfc^lft**JDb (fillDMSOiig 
0.1%) EDNiSKfc*f-r*lfi^ffl*IC 5 ofit (k Heotaxin*dftfc<fc5EDNailSi*50%' 

aisyr**A) -r*bfc. 

*tttfcK::feV>T3feM0!l, 1 2, 2 7, 6 3 ©ft^|«0.50~21 nM©rc 5 offi£^ 

bfc. 

3. £?mw««?£tt©i¥« 

Das&W^rS (J. Immunol. 159(3): 1466-1473, 1997) U eotaxing:-^ £ 

gW^lfllfco tt»«tti0SR^8.HgK:|pe7;^5> (OVA; 0.1 mg) 
RU7mit7)V5.~^A (3.3 mg) *£tK>.4 ml© U >IMMrA** (PBS) 
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^Xeotaxin (Pepro tech Inc> —a — v^ — v— jNi ^0) 0500 ng (0.1% 

*eotaxinfi-^030~60^ltfcia4bfc. Eotaxinia!#CD6«fHaK:WfWK:«t 0 x"^A 

fc 0 Cytospin3 (Sftffiff : Shandon, tfyU/A-^W, #H) fcTfftKLfc2fc*« 
#£Diff-Quik (Sfifiih B£tt£tt3£& #P> H*) T^£U 
TT?tt*©300flO«lJft*f©ffK3»ft*W£L, *©ffl£fc»RIIJBl»fcj&>l*.& £ <h 

ca&%mm(ommt*m\?wm (ccr3M^m) *^?z>tz*b. ccr3© 

ft»fllj& 7 h tf— 2&> £D->jfHJ) % MtffcjflVJBJfet 
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I t o i I 



a:h, em$nT^Tfectvi7U-;K m^fix^xh^^nm, w& 

£ tlX t> «fc «li $ flit is 2 O 7)^)VX £ tlT H T fc «t V* -> £ D 



-NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CCK -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -> -NR 4 S0 2 -, 
-S0 2 NR 4 -, -O-CCK -O-CO-NR 4 -, -R°°-0-> -R 00 -S-, -R 00 -SO-, -R°°-S0 2 -, -R 00 -NR 4 -, 
-R 00 -CO-> -R°°-0-CCK -R 00 -CO 2 -> -R 00 -CONR 4 -, -R 00 -NR 4 CCK -R°°-NR 4 -C0 2 -, 
-R°°-NR 4 -CO-NR 5 -, -R 00 -NR 4 SO 2 -v -R°°-S0 2 NR 4 -* -R 00 -O-CO-NR 4 -, -O-R 00 -. -S-R°°-> 
-SO-R 00 -, -SO 2 -R 00 -> -NR 4 -R°°-, -CO-R 00 - , -CONR 4 -R°°- „ -NR 4 CO-R°°- , 
-NR 4 -CO-NR 5 -R°°-, -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R ro -Xte-O-Ca-NR 4 -R 00 - ; 
R 00 : Ii$nt^Tfei^C^7ML'> ; 

R 4 &tfR 5 : n—TUZ'&WZ&U-oXs KX\3C X 47)V*)V ; l&W$R 4 tR 5 tf- 



R 3 : ADdrX -R°, CmT^—M C^Tfr^r—M -OH, -SH> -N(R 4 ) 2 , 
-CHCK -C0 2 R\ -CON(R 4 ) 2 > -NR 4 CO-R°, -NR 4 CO-(B^£ ftTV>Tt>=l;^;7 




(I) 



x -r 00 -% cwtji^t-I/X o^t^-i^x -o- v -s-, -so-, -so 2 -> 
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'J — -NR 4 -CO-NR 5 -R^ -NR 4 S0 2 -R°, -NR 4 S0 2 -(g&£*lWT ! bekV>7 
U-;U). -0-R°, -S-R°> -SO-R 0 , -SO2-R 0 , -S0 2 NR 4 -R°X«-S0 2 NR 4 -(e^$ 

R°: m^nX^Xh^C lJ6 7)V^-)V ; 
k: 0, lXktZ; 
W : CHXteN ; 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -, -R°°-NR 4 CO-, -C M 7 
)ltr~U>-CONR 4 -. -C 2 . 6 T;P^r-l/>-NR 4 CO-, -C 2 . 6 T;l/^Zll/>-CONR 4 -, 
-C 2 ^7;V^r-l^>-NR 4 CO-> -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CCK -S-R 00 -CONR 4 -, 
-S-R°°-NR 4 CO- , -SO-R 00 -CONR 4 - > -SO-R 00 -NR 4 CO- , -NR 4 -R 00 -CONR 4 - , 
-NR 4 -R°°-NR 4 CCK -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -> -NR 4 CONR 5 -, -C0 2 -> -O-CO-NR 4 -, 
-O-R 00 -, -R 00 -O-> -C(=N-C0 2 C]^7;i/^;U)-NR 4 -, -C(=N-S0 2 C M 7;i'^JV)-NR 4 -, 
-C(=N-S0 2 NH 2 )-NR 4 -, -C(=CH-N0 2 )-NR 4 -Xtt-C(=N-CN)-NR 4 - ; 

R^tfR 22 : m-X\ttWzmte?X, -H> -R°, 7\ny>, -OH, -O-C^TJl* 
Jk -CN V -CONH 2 , -C0 2 HX^-C0 2 -C 1 - 6 7;W4 1 ^ ; ^teR^XtfR 22 ^— fat 

if $ nx irs t ct hcmTJM 1 k > t l xr^risr 22 ^^^ m t z 

n : 0> lX\t2 ; 

d : MM^nr^TfecfcVi7>j-;kMii$nT^T i fe«tv^xo^xtt@^$ 

tlTViT i b«tV^>^n7;>^JK 

Mfc, "filT©flS^«*l»< : Y^*-C0NR 4 -Xtt-NR 4 C0NR 5 -TfeD, ^O, (i)X^ 
-R 00 -, -0-> -R^-SOz-Xtt-SOrR 00 -, (ii)X#-S02-, -NR 4 -, -NR 4 CO-» -NR 4 S0 2 -, 
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-NR 4 -R 00 -X^-R 00 -S-, AO, Afimm%®i/2n7)l*)\,, (iii) .X^-R°°-NR 4 - V 
-R 00 -NR 4 -CO-Xte-R°°-NR 4 SO 2 -, AtimWWkO) v# □7;W>Xtt««ft© 
7i-Jk (iv)X^-CO-s T&O* A^AD^X N0 2 , CN, Cj^Wk AO^* 

>T?*jftsnfccM7;^;^ c m tj^u>-7i^, o-Ci^Wk o-(a 
Dy>Tft**nfcCM7;^;^ so 2 -Ci. 6 7;Wk conh 2 > co 2 hs^co 2 -c^ 
7;i/^)^e)3i^$n5.s©^TMm$nTViT : bJ;Vi7x-;K xra, (v)x 

jJS-SOz-v -CO-Xte : R 00 -CO-> R^tfR^tfcfcH, B**HJ*^ T &*> Sfc* 

2. Y^-CONR 4 -s -NR 4 CO-> -NR 4 -C0 2 -, -CO- v -R°°-CONR 4 -. -R°°-NR 4 CO-> -C 2 ^ 
7;i^~l/>-C0NR 4 -> -C 2 . 6 7^^-lx>-NR 4 CO-, -C 2 ^7;i/^nl/>-CONR 4 -, 
-C 2 . 6 7;W^-l/>-NR 4 CO-, -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CO-, -S-R°°-CONR 4 -, 
-S-R 00 -NR 4 CO- , -SO-R°°-CONR 4 - » -SO-R 00 -NR 4 CO- , -NR 4 -R°°-CONR 4 - > 
-NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -> -R 00 -SO 2 NR 4 -X«-NR 4 CONR 5 -Tabi)ff^©|ggB 1 

3. (n) T'i^^^iXKClffli)^f$n§I. 



TViTfeiV^^$nfcv^o7JU^;l'X«g^$nTViT : bJ;Viv^n7;i/ 
x:#&» -R 00 - c 2 . 6 7;i/^--i/>, c 2 . 6 7;i/^r-i/>, -o-, -s-, -so-, -so 2 -, 

-NR 4 -, -CO-, -C0 2 -. -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 S0 2 -, 
-S0 2 NR 4 -> -0-CO-, -O-CO-NR 4 -, -R°°-0-, -R 00 -S-, -R 00 -SO-> -R°°-S0 2 -, -R°°-NR 4 -, 
-R°°-CO-, -R 0o -O-CO-, -R°°-C0 2 -> -R°°-CONR 4 -, -R 00 -NR 4 CO-, -R 00 -NR 4 -CO 2 -> 
-R 00 -NR 4 -CO-NR 5 -, -R 00 -NR 4 SO 2 -, .R^-SO^R 4 -, -R 00 -O-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -SO 2 -R 00 -> -NR 4 -R 00 -> -CO-R 00 - , -CONR 4 -R 00 - , -NR 4 CO-R 00 - , 
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-NR 4 -CO-NR 5 -R°°-> -NR 4 S0 2 -R 00 -, -SO 2 NR 4 -R 00 -X te-0-CO-NR 4 -R°°- ; 
R 00 : ■»2ftTVaTfc«fcV*C M 7;M ; l/>; 

R 4 &I/R 5 : m-X\tm*\Z£t3i'oT> HXIte M 7;W ; ^Vi«R 4 ^R 5 ^- 



r 3 : ad^tx -r°. Ch7)W—^ c 2 ^7;i/^-;i/, -oh, -sh, -ncrV 

-CJKX -CO z R 4 , -CON(R 4 ) 2 , -NR 4 CO-R°, -NR 4 CO-(g^$tlTViTfeJ;Vi7 
U— -NR 4 -CO-NR 5 -R°v -NR 4 S0 2 -R°, -NR 4 S0 2 -(g^£ftTV>Tt>=fc V>7 
U-^), -0-R°, -S-R 0 , -SO-R 0 , -S0 2 -R°, -S0 2 NR 4 -R°X«-S0 2 NR 4 -(e^$ 

nr^Tt)j;^7U-;w ; 

R°: ■JfcSftTV>Tfc«kV»C M 7;W i /P ; 
k: 0, 1X&2; 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R°°-NR 4 CO-, -C^TJltr— V >-CONR 4 -, 
-C 2 . 6 7;V^r-l/>-NR 4 CO-, -Q.-i*7 l/>-CONR 4 -, -C 2 ^7;V^nl^> 
-NR 4 CO-, -0-R°°-CONR 4 -, -0-R°°-NR 4 CO-, -S-R°°-CONR 4 -, -S-R 00 -NR 4 CO-, 
-SO-R 00 -CONR 4 -, -SO-R 00 -NR 4 CO-, -NR 4 -R 00 -NR 4 CO-> -S0 2 NR 4 -. -R 00 -SO 2 NR 4 -> 
-NR 4 CONR 5 -, -CO r , -O-CO-NR 4 -, -O-R 00 -, -R 00 -O-, -C(=N-C0 2 C M 7;l'^r;l^)-NR 4 -, 
-C(=N-S0 2 C M 7;P^;i/)-NR 4 -, -C(=N-S0 2 NH 2 )-NR 4 -, -C(=CH-NO z )-NR 4 -3?. \t 
-C(=N-CN)-NR 4 - 

R 21 0R a : B-XttSUfcAfcoT, -H, -R<\ AO^r'X -OH, -0-C,^7;P^ 

;k -cn, -conh 2 , -co 2 hx«-co 2 -Ci. 6 7;1/4 i ;u ; jg,WiR 21 %.tfR 72 tf—fct 

fc -o X**V Sfc^LT <fc < , «R 2, RIKr 22 ^-#: £ fro T^x D JgC 
^T^I^$nTViTfeck^C,.67;^^>^bTR 21 &^R 22 «^1-^^tX 

n : 0, lXte2 ; 
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R 1 : -R n , -Z'-R'XU^-R'^SnSS ; 

R" : AD^>, -CN, -r\ fi&£nWTfc«fcV>7U-JK HffcSnTtt 
Tfe «fc DSIXttfiJfeS tit </>T D 7;^;u ; 

Z 1 : -0-; -S(K -S0 2 -> -NR 4 -, -CO-, -CO r , -CONR 4 -, -NR 4 CO-, 
-NR 4 -CO-NR 5 -, -NR 4 S0 2 -, -S0 2 NR 4 -, -NR 4 -C02-, -R°°-0-> -R 00 -S-> -R 00 -SCK 
-R 00 -SO 2 -, -R°°-NR 4 -, -R°°-CO-> -R 00 -CONR 4 -, -R 00 -NR 4 CCK -R 00 -NR 4 -CO-NR 5 -, 
-R 00 -NR 4 SO 2 -, -R 00 -SO 2 NR 4 -Xte-R 00 -O-CO-NR 4 - ; 

Z 2 : -R 00 -, OU7)W =1/XCm7Wt=1/>,' -O-R 00 -, -S-R°°-> -SO-R 00 ^ 
-SO2-R 00 - -NR 4 -R 00 -> -CO-R 00 -, -CONR 4 -R 00 -, -NR 4 CO-R 00 -> -NR 4 -CO-NR 5 -R°°-, 
-NR 4 SOrR°°-, -SO 2 NR 4 -R 00 -, -NR^COrR^-XtezHcfEI&OS ; 

ffiU ^T<ZMfc£$)£|5&< : Y^-CONR 4 -X«-NR 4 CONR 5 -T^0s liO, (i)X# 
*S£* -R 00 -> -CK -R 00 -SO 2 -Xte-SO2-R 00 -> (ii) X#*-S0 2 -, -NR 4 -> -NR 4 CO-% -NR 4 S0 2 -, 
-NR'-R^-Xtt-R 00 ^ A^iII©y^07^JK (iii) X#-R 00 -NR 4 -, 

-r 00 -nr 4 -co-X^-r 00 -nr 4 so 2 -, sfio, aA«1I©'>^ nj^^VX^ifi© 
7ihjk (iv)x^-co-s a**(ad$*x no 2 v cn.. c w 7;v^Jk Any 

>T«&£nfcC,.*7<Mr;k C,. 6 7Ml/>-7i-JK O-d-eT-JM 1 0-(A 

utfyT-m&Ztitcc^r so 2 -d. 6 7;Wk conh 2 , co 2 H£.tfco 2 -c,. 6 
7JWP)^e>a^$*i*3j£o*"e«Si$nTViTt>j:vi7x— ji/, x«, (v)x 

#-S0 2 -, -GO-XH-R 00 -CO-, R^lfcWfcfcfcH, ^O, B^^T^^.^^ 

5 . (S)-N2-(2-? Dn7xn;i/)-Nl-{exo-8-[(6-7;W^n^>'^ l/>-2--r;V)^5 1 ;i/]-8- 
7 If If «> £ D [3.2.1] * 7 * >-3--T ;W ) If D U >-l,2- V % )\> # * * 5 h\ 
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(S)-Nl- {exo-8-[(6- 7 P :f 7 7 W >-2-^ )V) * 3^1/]-8-7 if tf v 7 P [3.2. 1] ^ 7 

7 >-3--r )V\-m-{2-~ h uy x.-)V) tr p u > ? >-i,2-^^;i'^^it5 F> 

(S)-N2-(2,6- i? 7 P n 7 x ~ ;i/)-Nl- (exo-8-[(6- 7 )V P ^ 7 7 1/ >-2-^ Jl/) 
^]-8- 7 If If =y 7 P [3.2.1] ^77 >-3--f tf D U 5? >-i,2- 5 h\ 
(S)-Nl-{exo-8-[(6-7;i^P±77 l/>-2--f JU)* 3^1/1-8-71? If ~>7 P [3.2.1];* 7 

7 >-3--r ;uj-N2-(2- h u 7;i/^- □ ^ j-)\> 7 x - e □ u v s j % ;i^3rif 

5 h% (S)-N2-(2-7 D D-4-t Hn + v7x-;l-)-Nl-{exo-8-[(6-7;i/^-n^-7^ l/> 

-2--r;V)^^jW>8-7if E~>7p [3.2.1]^- 77 >-3-<;i/} k'n u v>-i,2-S/^;i/^ 
+ifS F> (S)-N2-(2-7na-5-t Yu^->^-)V)-m-\&xQ-%-\_{6-y)V^u±y^ 
v>-2--r ;i/)^5 1 JV]-8-7if t*v7 D[3.2.i]^-77 >-3--r;i<} tin u v>-i,2-v# 
;i^3rif 5 F\ (S)-N2-(2-7 o n-5-t F n^v^i-ji/)-Ni-ji-[(6-7;i/^-n^-7 
7 i/>-2--r;i/)^^;i/]if ^>-4-^)i) tf p u ^>-i,2-^*;i/^^+i-$ h\ 

(S)-N2-(2-5>7 7 7x-;l^)-Nl-{exo-8-[(6-7;W^-D^-7^ l/>-2--f ;P)^^^]-8- 

7 If t: ~> 7 a [3.2.1] *7 7 >-3--f ;V) tf a U v>-i,2-^#;i^^lf$ F^ 
N- { exo-8-[(6- 7Jl/^D^-77k >-2--f )V) * ^JV]-8-7^ k'y^D [3.2. 1 ] ^ 7 7 > 
-3--TJl/}-2-(t:^U> ? >-l-^;V'^^:;i')^>X7$ h\ 2-[(2-7.DD7x-;i/)7;V 
7 7— ;U]-N-{exo-8-[(6-7;i/^-n^-7^ l/>-2--T JP)^ ^)V]-8-7^ t: ->7 □ 
[3.2.1] 3" 7 7 >-3--f ^ } ^ > X 7 5. F > (S)-2-[(2- y7/7x7*y)^ 
;W]-N- { exo-8-[(6- 7>tat7^1/>-HJV)^ ^;]/]-8- 7 if tf -> 7 O [3.2. 1] ^" 7 
7>-3--f;i/}t:nU v>-i-#;i^1t$ F, (S)-l-(N-v7y-N*-{exo-8-[(6-7;i/^- 

□ ^-771/ >-2--r ;p> ^ ^;^-8-7 if t? -> 7 d [3.2. i] ^-7 7 >-3-^ ;u j * ;wi 5 s 

H;V)-N-(2-y7;7i-Jl^)t , D U ~7>-2-^^^1f ^ F\ N-{exo-8-[(6-7;i/:<J- 

nt7^W >-2-< )V)* ^;U]-8-7-tf tf ~>7 a [3.2.i]^7 7 >-3--r Jl/j-2- 1 FP4 1 
y^h^iJvM-^^-^^/XTS F, 2-(7iz A >-l-# 
^)-N-{exo-8-[(6-7;V^P±7 7 >-2--f ;P)^^;l/]-8-7if tf ~>7 P [3.2.1] ^"7 
7>-3--f ;1>}^>X7S F\ N-\exo-8-[(6-7 )V*nj-y # U>-2-^ )l)*^Jl)-8- 
7 If t: ~> 7 P [3.2.1]:* 7 7 >-3-< ;U }-3-( t: ^ U 5? >-l-# Jl/^n;!/) tf U v >-4-# 
JU/t^lf 5F&tf2-(3-7lf tf :>7 P [3.2.2]/" ^•>-3-^;i/^^)-N-|exo-8-[(6-7 
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)V*nj-7#U >-2--T )V) ^)V]-%-7 if tf */ 9 □ [3 .2.1] ^- Z $ >-3--T ;b ) ^ >x 

ft 5 £ 6 & S EHI&/£* . 

CCR3l££n;$!l T? * & EH & j&ft. 

1 0. PjftJ&©^l»Xtt^!»^T**»*0«ffl6BB«OBIIIi!aj^fe. 



88 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/07321 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07D207/14, 451/04, 211/46, 401/06, 401/14, 211/58, 409/14, 403/12, 
409/12, 211/34, 211/62, A61K31/4545, 31/445, 31/4468, 31/4709, 31/4725, 31/55, 
31/497, 31/5377, AS1P43/00, 29/00, 37/08, 37/06, 11/06 
According to International Patent Classification (IPC) or to b oth national classification and IPC 

B. FIELDS SEARCHED ' -™~— — — ______ 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C07D207/14, 451/04, 211/46, 401/06, 401/14, 211/58, 409/14, 403/12, 
409/12, 211/34, 211/62, A61K31/4545, 31/445, 31/4468, 31/4709, 
31/4725, 31/55, 31/497, 31/5377 



Documentation searched other than minimum documentation to the extent that such documents arc included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable search terms used) 
CA (STN) , REGISTRY (STN) , WPIDS (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P,X 



WO 00/76514 A (Merck & Co., Inc.), 

21 December, 2000 (21.12.00), 

the whole document (Family: none) 

JP 8-198751 A (Yamanouchi Pharmaceutical Co., Ltd.), 
06 August, 1996 (06.08.96), 

Claims; Par. Nos. [0073], [0074]; working examples 
13, 14 (Family: none) 

JP 7-505868 A (Glaxo Group Limited) , 
29 June, 1995 (29.06.95), 
Claims; example 35 
& WO 93/20071 A 



1-10 



3,6,7,10 



3,6 



Q Further documents are listed in the continuation of Box C. Q See patent family annex. 



"A" 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 

date 

document which may throw doubts on priority claim(s) or which fc 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 



P" document published prior to the international filing date but later 
than the priority date claimed 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

**X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
12 September, 2001 (12.09.01) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 

25 September, 2001 (25.09.01) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



mmmm% pct/j po i/o 7 3 2 1 



A. 3£§3©Ji-f5#!?©#gi (H^#Bf#=S (IPC) ) 

Int cl' C07D207/14, 451/04, 211/46, 401/06, 401/14, 211/58, 409/14, 403/12, 409/12, 211/34, 211/62, A61K31/4545, 31/44 
5, 31/4468, 31/4709, 31/4725, 31/55f 'i/497; /5377. A61P43/00, 29/00, 37/08, 37/06, 11/06 



Int cl' C07D207/14, 451/04, 211/46^.401/06, 401/14, 211/58, 409/14, 403/12, 409/12, 211/34, 211/62, A61K31/4545, 31/4 
45, 31/4468, 31/4709, 31/4725, 31/55?. ,|497j_ 1/5377 



$c'Mmmwgm°wm £?ro ttm n 5 \> <D 



CA (STN) , REGISTRY (STN) , WPIDS (STN) 



C. 



p, x 



X 



WO 00/7 6 5 14 A (MERCK & CO. , INC. ) 2 1 . 12fi. 
20 0 0 (2 1. 1 2. 0 0) XWtikfc {-7r^ y-ftD 

JP 8- 1 9 8 7 5 1 A (1115:^^^:^)6. 8fi. 1 
9 9 6 (0 6. 0 8. 9 6) #fFff^<7>f5Bk [0 0 7 3] [0 0 
7 4] , mMmi 3, 1 4 (7t% V*-KV) 

JP 7-505868 A (^7^y, £>U— 7\ ]) ifj-H) 
29. 6J3. 1995 (2 9. 06. 9 5) #fFff*©^lS, #|3 
5 & WO 9 3/2 0 0 7 1 A 



1-10 



3, 6, 7, 
1 0 



3, 6 



□ h7r% y-ic 



t><D 



TYJ ^»31©fc5S:gfc-C4)oT, 38dt»fc#,©l £1 



12. 0 9. 0 1 



H^ffl^fiVT (ISA/JP) 
1 0 0-8 9 1 5 



25.09.01 



4P 



8 6 15 



mtSS^- 03-3581-1101 



34 92 



iSPCT/ISA/2 10 (12^) (1 9 98¥7^) 



